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Subtraction. 1 of the=—} Cube Root. 


Multiplication. | Rule of pro- { Direct, and 
Diviſion. portion — ] Reverſe. 
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[| Duodecimally. performed, and! vety: 
| Practically applied to the meaſuring of 
all ſorts of Superficies, and Solids, as *Board, 


aſe, T- TiakereStone, &c. 
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\ | But Chiefly to the | 


F | | 

(| Ganging of all ſorts of Brewers Tuns and Casks, | 
[|] To findthe whole Content, or the Vacuity or Remaining 
| Liquor of either, and that with more Eaſe and Expedi- 
tion, that by Vulgar or Decimal Arithmetick. Very [| 
Uſeful for all ſorts of Men,aſwel Gentlemen as others, but } 
eſpecially for Merchants, Writing Maſters, and all Meas | 
ſuring Artificers. And all the Rules made Plain, and || 
Eaſie for the meaneſt Capacity. 
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KING S. 


Moſt Excellent 


MAJESTY 
JAMESIEL 


(By the Grace of G O D) 
Of England Scotland, France 8 Ireland, 


Defender of the Faith, &c. 


eMay it pleaſe Yow Majeſty, 

F that ſhall but duly conſider, 
that Duodecimals are the 
Foundationof aJour Engliſh 

Meaſures, will ſoon ſee that nothing 


can be more natural and genuine for 
the 


Mikans. + fac +-Gokd 
he ning ip ol 


think hbþw-better to A wmilhanihf 
Your. Majelties Ser wry SE 
Exvits being Your Majeliie$ralue]_) 
apd therefore applyed-it tarbe My 
ſtefious Art of Gauging ,; and: toirall 
= Duperficies-and Solids asPrepa2 
ofy-thereunto: Not; doubtingybur 
lh by «the _— Eaſt arm Ex) 
yon-and. Gertaintyof therway; 
po any other vet ck; lor = 
encouraged.-to the Study theres 


gfpazdhe. number of able Artiſts; will 
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Idmbbro hetanr or cans(if bat's 
Mireylimo/Nour Majeftics Freafi- 
rai] which being my All atfpreſene, 
| Humbiyiciniplore, as Your Maje 


ſixk/Royal ab Pardon'for this my pre- 
fimpcon;:ſo Your Gracious' A& 


ceptance: ofi|theſe' my Endeavouts; 
which if) Your Majeſty '"pkaſto 
Grane;!-1 ſhall. be a ſufficient Ince 
ragement, hot/onely to a further F194 
—_— of this, but to'the cot 

of fome other things, whith 
—_ purfuir for the a6be 'of*Be 
Publick! In.the' mean time; third 
— bles Your Majeſty with by 
Long 


The Epiſtle Dedicatory. 
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Charles Davenant, DoRor of Laws. 


Felix Catverd, 


Nan Horneby,. >Edquires. 
Rich. Graham, 


Chi Commiticocrsand Governors 
for the Management and Receipt 
+1: of lis Mayeſties Revenue of Exciſe, 
8 and Hearth-money, within the King- 
F dom of England, &c. 
[ May it pleaſe your Worſhips, 
YHE Learned and Able Mathema- 
” tician Sir Jonas Moore, for-ſome 
| time ſence wiſhed for a compoſure of a 
1 Duodecimal Arithmetick ; and I now 
; preſent Tour Worſhips with one Com- 
pleated 
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ro that.onely. Kale, whereby. Merchants 
doiſo. Expedite their comptings, viz. Tbe,. 
Rye of Practice : And have made.q" 
g next. 1 ine applicable to all ſorts of. 
Caxks, for the finding the vacuity,or,ve-\: 
mauute Liquor of either as lamg-@\{h8 | 
Liquor cuts.the beads, and,if.. tine hag, 
permitted, had made one mberghy rhe, 
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fo FEEs and ſhall alſo” onfrate* 

tÞB\Yeaf); thereof, and of ſeveral" orber”* 
thy very Hſeful to Gaugers : $0\ ap 
doubtleſs 4 Plainneſs,eaſe ins brevip eu 

certiiifty of this way of f Gauging be) Oat 
any" oer jet nſed, will now” rc ohrage\ 
the mare by any tothe Stidy Oe Mt, 

to the great advancement rn fad Ate" 
in the increaſe bf able tk” ſpecially. 
( your Vorſbips being ſo biobly concern 

ed'in,and ſo well qualified for this AM 
if R etommended tothe Gant y* 
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Roe in Printing, bt alfa agpood En- 
couragement #9 4 further Improve- 
ment;not doubting but that as my zeal 
the ramatingrhys bis MijeihiesGe 
bub: carryed me thorow ho work , 
great Feal which your V Vo ores have 
ah the ſame , will not only move" you” 

0 pardon. My preſumption, but. alſo 
biel to accept of theſe myEndeavyours. 
»Now, that God would _ Tour... 
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Preſent thee with a Deoderima Aritheentick ; mt \ 
Fe for by; many, and which, alſo, by many. : 
have .been much vlliciced for its publication, '** 
arg me with the great Uſefulneſs thereof// to 
all ſorts of men, eſpecially e#fercharss,. a KO 
ſorts of Meaſuring Artificers, as being molt pa rat 
cal)\and, moſt w Ars for their ſeveral.pu urgſen,\ 
But (Nr 1 to. make any Apology May We 
enthe very Title is a cafiiciers 01 WE 
baok every Other Trading-man as well as hk Mer 1x 
chant, Kara that there can hy Wits er nor 
eaſier method for reckoging.Caſtirg, v ting, 
than by Dandeeimedls. PE A flare of 125 
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To the Reader. 


to thy ſtudy and praftice, and when: thou under- 
ſtand'ſt it,l ſhallnot doubt ofthy own commendation. 
And for thy incouragement (if unlearned) I have 
made uſe of no mare mer gr - but what the-meaneſt 
capacity may unde , (my intention being not 
my wy ou inſtrudt,) and there have made 
the Rules ſo plain, and eafie, as that thou maiſt 
ſoon attain them without a Tutor, (provid thou 
underſtand'ſt but Multiplication and Diviſion in 
Common Arithmetick: ) and have as plainly apply- 
ed it to the meaſuring of all ſorts of Su tes and 
Solids, and amongſt them, and chiefly, to the My- 
ſerious Art of Gauging. | 


As to the Merchant, The "Rule of Pradice, is well 
known to be (as I may ſay) his right hand, and that 
Rule by this Arithmetick (I think I may preſume 
to ſay) is now improved to that height, that that 

' hand will be by far the more dext'rous, for by this 
Arithmetick, all the trouble of his ReduQiions, and 
abbreviations is ſaved,(there being in this no need 
of either) as he nay plainly ſee by the taſte I have 
given him in the Poſtſcript. 


As to Meaſuring Artificers, whether of "Board, 
Timber, Stone, Wainſcot, "Painting, &c. IT have fo 
contrived, that whether you meaſure by the foot 
or the yard ſquare,your work will be ſtill the ſame, 
zi2, Nothing but Multiplication in Duodecimalls, 
which is no other than the Merchants ſaid Awle of 
'Pradice. 


As 


Tv rhe Reader. 


As to-Ship=Wtights, Gunny, '4tid "all orhers't 
hecatitgatrgn, Cabs RIG the Y cy, rh 
Extractingrofi thoſe /Roots*Dibdetimblly,” is not 
only:eaficr and" pliner; "ic" vVta; ion of the * 
EcaQions ſooner'found,/ and nearer” to the Th 
thanby any other way whaiſbever, = 189" 
Ni a? 113 i Hf ak oh F-ONFFS l 
cs! ys, *becduſe of the intricacy' 6 
wiork;Dha#e (though with much pains and't ed 
reducedthe'whole myſtery of your Art,to that ore 
and theflatie General Rule allo, ' viz. The Merihants 
Ru{e ofsPrattire;'and fo not only made it eafie for, 
your Underſtandings, but for” 'your Purſes too; 
having ſo contrived all your Meaſures for Brewers 
Tuns,-as thit-you may carry them in a Box porta- , 
ble:enougti for the Pocket, and” ſo the charge will. 
not be ans though Thave given diredtion for the” 
carrying of thofe Meaſures in an underhand' Cane, - 
but that will be more chargeable. | = 

As for Cask'Gauging,l have made a Circle Gui e 
( asI call it) bothfor Ale and Wine, which onely 
lain on the Diameter gives the whole Content of the 
Circle,or the 2 thirds or I third thereof as you may * 
have occafion,(provided the diameter exceeds not 6 
foot.) Fhave alſo made a Segment-Line to find the, 
vacuity or remaining Liquor of Casks, very pro= 
per for a'Cylinder;-and by the direftion given'may”* 
be as preperifor ai Spheroidal, Parabolidsf and Eo 
nical Gask-alſoy 35 long as the Liquor cuts'the Heads. | 
Thought, if fome:hindrances had not happened, I.” 
had made one to have anſwered whether the Ei- ' 
quor cuts the heads, or any part of the ſides, but if 


CCR 
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| | To the Reader. 
it ſhall pleaſe God to give me Life and Health, I 


" - je 
LY 


Hope it a litle timeto perform it, and not only fo, 


but clearly to Demonſtrate the reafon' thereof; and 
of ſeveral other things whichnow lyes hid-from the. 
Gauger. 1 th wks oh 
As for the Circle-Gauge, three foot of it may be 
carried in an underhand Cane,” and'may' be''fo 
made to draw, as that the Cane i {Afmay ſerve 
for the other 3 foot, and fo not very ehitgeabke 


; IJCTY : 


neither. An 05V1g 
And ifany fancy to continue the uſe of the Setht- 
Circle, if it be but Duodecimally divide&; he may 
uſe it with this Arithmetick. And alfo if any fancy 
to work by the Line of Numbers, I have given di- 
rection to Mr. Iſaac Carver of Redriff, for the mak- 
ing a Duodecimal One. And whereas ſome of you 
underſtand Decimal Arithmetick very well, and 
may not have time to {ſtudy the Duodecimal, yet 
having this Book, if you have all the meaſures De- 
cimally divided, you may work Decimally (ob- 
ſerving the ſame Rules) throughout, though the 
Duodecimal would be much eaſier and ſpeedier, 


- and leſs ſubje& to miſtakes had you time to attain 
It. 


Laſtly, As for the Writing Maſters of this Na- 
tion, asit would be too long, ſo | hope it would 
be as needleſs to inform you, either how uſeful this 


;Afithmetick will be to you, or how to apply it in 


your inſtructing and fitting youth for their ſeveral 
Trades : How ever give me leave to tel] you, that 
It will not onely be uſctul in inſtructing them for 
meaſuring Trades and Imployments, but for Mer- 
chan- 


To the Reader, 


ckandize , and Foes many. other, things (to 
which the a t1 leave, tg your own, dil- 
cretion,), 1t WI ke nag Vantagi KIN ſorts of 


Exchangezas you, may tre Py, NEn In the 
Poſte Jer 


h, premiſes ont [ "= you, will 
grant i phey io A Acceptance, and a Friendly, reſent- 


menty A.being jntepded for a Publick gd, and 
5 accarding tothe Ability whic odhath 


give me. So wiſhing you good fucceſs in your 


Sudiesd xemain A Lover of Art,and a True Friend 
to.all that. Love it, 


Foſhus Fordaine. 


Heſe are to Certifie all Gentle- 
men, Artiſtsand others, whom 
it may Concern, 'T hat, at the Au- 
thors Requeſt, L have raled that 
Ingenious Treatiſe Sabo Dit Hoa 
Arithmetick, together with all itS' 
plications, and do conceive It. 15 not 
onely uſeful in all the Parts of Vulgar 
Arithmetick, but of moſt Excellent 
Uſe in the Meaſuring of all forts of 
Superficies and Solids, and chiefly in 
Ganging, wherein I conceive it far fur- 
paſſeth any way that I have ſeen ever 
invented, both for brevity and eaſe, 
having ed the whole Art to one 


oeneral Rule, viz. T be Common Bake 
1. 'Prattice, 


T ho. Baker. 
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Mili plication Tables 5:6 


- ::{,, Nine Rules in Multiplication, 2x. 

i. To multiply any given number conſiſting of integers, 
primes, ſeconds, thirds, &c. by any number ff primes 
that are an Aliquot part of 12. : 

2. To multiplyly any number of primes under 1 of 
are not aliquot parts of 12,9 by 5, 7, 85 9,10,0r 17. 

P.. 8,9, 10 

2. To multiply any given number in integers, primes, ſex 
cond, thirds, &c. or only in primes, ſeconds, thirds, 
KC. by any number of ſeconds and thirds. P- I1,12 

4» To multiply any number of primes and — by 
1 prime, or 1 ſecond. P- x3 

5. To noultiply any number of integers, primes, ſe cconds, 
'&<) by 1 prime, 1 ſecond, &c. P- 13,14 

6. To ——_ any number of i integers, primes, ſecontls, 
thirds, &c. by 12 integers. P- 14, r5 

7. To eMultiply any mixt number of integers, primes, 
ſecondi;'t irds, &c. by a mixt number, of integers, 
primes, ſeconds, thirds, &c, the integers of the multi- 
plicand, nor of the multiplyer not exceeding 12. 
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= Contents. 
(A Queſtion: ___ 7] 
8. To multiply any given ynmber in integers, primes, 
ſeconds, thirds, &c, by a whole munber, conſiſting 


of more than one figure SE any two, or more uum- 
bers multiplyed into themſelves, "ſhall of ule. or | 
make up the multiplyer. Pp. 1509 
9. Generally. To multiply any number 7; B2VE 0 he 
gers, primes, ſe ſe conds, thirds, &c, ' a HH 
Integers, primes. ſec.&c. whatſoever. 4 21 aſe RY 
Diviſion. M4 Rage 4 
Ten Rules, Viz. js 
1. 10 divide by any one of the nine digits, Pp. 24.2 £126 
2. To divide any number of integers, primes,&Cc. by any 
:umber of integers,prinies,&Cc.and the quotient to con- 
tain but one figure of integers, P. 26,27,28 
2. Todivide al:ſſer number of integers,primes,&c. by a 
greater number of integers, primes, Kc, P. 28,29 
4. To divide by any number ef integers, conſiſting of 
two or more nmbers, when other two or more num- 
bers may be found, which multiplyed into themſelves 
ſhall confiitute the ſame Diwiſor. P. 30,31 
5. To divide any mumber by anirrational numb.p.3 1,32 
6. To divide any number of integers, by qny number f 
_ . #ntegers, primes, ſeconds, &c. P:33»3443 593 
7. Generally, To divide any number given; in $3530 
primes, ſeconds, &c, by any number of integers, = 


ſeconds, CC. \Þ: .$7239239 
(Four neceſſary queſtions. nk{-30:39 


8. Toperform often times Multiplication ad F/T 
by one Operation. | P-, 4 43,4445 
9. To aivide any number given in integers and Duo- 


deciraalls by a Vulgar Fra@ion. P. 4540447 
10. To 


10. To divide integers by Duodectmalls. PÞ. 48 

ReduFion. _ a > 
\ ic For Rane ET” 

t . To reduce Pulgar FraGions into dnbdetimalls. p 49. 

2. To reduce decimals into dnofeenmalls. P.2 9,59 


1 14NQ 3191 . , > ©. id ' 
Jo To reduce a duodecimal fraion wto FF oweſt 


ew. . P. 50 
1. To reduce dnodecimalls into decimalls. P- 50 

dl IVY KL 45 b | 
OF we Fete "Þ: 5x 
Squnre Ot. 51.52,53454955,56,57»58,59;60,61,62 
Some wſes of g quare wunbers and their Roots. Þ.6 2:02 
Cube "Root. p 63,tO 77. 
Some nſes of Cubick mmbers, and their Rooty. p. 77 
The "Rule of Three. 78,79,80,01 


S £ . a ——_— 
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Duodecimal. Menſuration. 
]. Of Superficies. 


i.4 NF Squares &- Oblongs,or Parallelograms,efs that 

Firſt, Of” Board, and Glaſs, meaſured by the 

foot ſquare. page 82, tO 90 

Secondly , Of "Pavements , Waitiſcot, Tyling, 

 Plaiſtering, &c. meaſured by the yar{ ſquare. 

? page 91 tO 95 
Thirdly, Of Walls meaſured ſundty wayes, as, 

- By the ſquare *Perch of 18 foot, p. 96 

2. By the ſquare Perch of 17 foot and half.p.g7. 

2 ty the Perch of 18 foot long, and 1 foot high. 

Page 97,98 

* © 'B 4 A qu &- 


The Contents. 


Sh nas queſtions of Tk Copita:. | P- 99) 
2. Of Triazgles. P. 100 

6 Pxablews.\r 1 __ 100 tO x08. 
(A Rueſtion far praitice © P. 108, 109) 


3. Of Circles. 
I. To find the Circumfer. by the diameter. 109,110 


2: To find the diameter by the Circumfer. 110,111 
3. To find the ſuperficial coutent by the diameter. 

ITI,I12. 

4. By the diameter and circumference to find the 
yt P. -II3 

. To find the diameter by the content, p.113,114. 

6. To find the circumference by the content. p, 115 

7. To find the content-by the circumfer. p.115,116 

8. To find the ſide of a ſquare that ſhall be inſcribed 

in a circle, by the diameter. P. 116,117 

9. To find the ſide of a ſquare equal to a circle by the 

Fameter. Pp. 117,118 

10.To find the ſide of a ſquare equal to a circle by the 

circumference. P. 118,119 

11-10 find the diameter by the ſide of the inferibe4 

quare. P. I19,120 

12.10 find the circumference by the ſide of the Rowe 

'  "#nſcribed. P- 120 

' 13. To find the ſide of the inſcribed ſquare by the cir- 
7 cumference. D. I20, I2TI 

* 14-To find the ſide of a ſquare equal to a circle by 
4 ' the Area, or content of the circle. P.121I 
My 5 . By the ſide of the ſquare to find the circum fe- 

- rence of a circle, that ſhall be equal in Area, to 

the Area of ſuch « ſquare. P. 122,123 
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The Contents. 
4. Of Segments of Circles, to find their Areas. 
1. When the ſegment runs circular, and parallel with 
the center. P- x23 
en 


2: When the ſegment runs from the circumference to 
the center, having two ſemi-diameters, and one 


Arch-line. P. 124 

3. When the ſegment croſſes the diameter at right 
Angles. P- 125,T 26 

(To divide the circumference of any circle into any 
parts required. P. 127) 

5s. To meaſure a Khombas. ibid. 
6. A Rhomboides. Pp. 128 
7. A Trapezia. ' P- 128,129 
8. 4n Ellipſes P- 129,130 


(Some QueStions concerning circles from 131 to 142) 
g. To meaſure a many:-ſided, irregular figure. p. 142 


10. To meaſure a Regular Poligon, ibid. 
I1-To make a ſquare 2, 3, 4. or an; number of times 
bigger than another ſquare. P. 143 
12. The ſide of a ſquare being given to find the diagonal. 
tbid, 
Of Superficics of Solid Bodies. 
1. Of Round "Pillars. « I43,1 
2. o _ Pillars. F WEE 
3. Of Regular *Poligons. ibid, 
4. Of Cones 1bid, 
5. Of Pyramids. P. 14 
6. Of Globes or Spheres. | ibid. 
7. Of the Segment of a Globe. ibid. 
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The Contents. - 
-FÞ-"Of Solids,” 


ey .N AE EE TVs Am X 
find the Solid Content of Timber, that is, 


"BD IT. Square. 1:P2:£45,0 148 
2. A *Parallelopipedsn. 1 Pl _ w * I 
3. The Fruitum of a Priſm. blah 152 
4. A Priſm. P- 153,154 


5.' Anvther Fruſtum of a *Priſas. <3, 555 
(A Rule to find how much * Board meaſure is contain- 


" ed in a ſolid piece of Timber. Þ: £55,156 
A Rnle to find what length of a ſquare piece of Timber 
Jhall make a foot ſolid.” P. 156, tO 159) 
6.” Of Timber having 3, 5, 6, 7, or more (ides equally 
ſquared, P- 159, IGo, 161 
7 Of round Timber. P+ 161,162,163,164 
. Of Pyramids and Cones. P- 164,165,166 
And one Example of a Priſmoid. P- 167,158, 
169,170 


9. Of Globes or Spheres, 
1. Dy the Axe or Diameter to find the ſolid content, 

P. I71 

2. By the Globes content to find its Axe, or diameter 

| P. 172 
Jo Having the diameter of the baſe of the FruStum of 

'_ _ @ Globe (intercepted between two planes parallel, 
, one touching, the other cutting the Globe )oge- 


' © Ther with the Fruſtunms altitute to find the Globes 
Axe Þ- 172, 173. 


fo Hav- 


"5 EI OT RTP 


Md; bn bed S - 
TY ION 
+: 8, es 8 


The 'Contene: 

4. Having the Altitade of the Fruſhum, and the 
Globes Axe to find the diameittiof the Fru eftums 
baſe. >. - P. 1 

&, Having the Globes Axe, the ſegments altitude 
andthe tirmeeter of ts baſe, to frmd\ the ſogments 

: 1 foli& content. P.174-175,176 


: 6. Fooperfarm the ſame more brief, \ without-the 
4 knowle oe of the Fraſtums diameter of the baſe. 


| P- 196,177 
7. Having the altitude of a Globes Fruitum, with 
the diameter of its baſe, to find the Fruſt ums con- 
terrt without the knowledge of the Globes axe. 177 
8. Having the Axe of a Globe or Sphere, and the 
altitude of its zone, together with the diameter 
of its leſſer baſe, to find the Zones ſolid content. 


P. 178, 179 

9. To find the ſide of a Cube that ſhall be of equal 

content with a Globe. p. 18@ 
BOOK. IIL. 


Duodecimall Gauging. 


' T Hat meaſures are to be uſed for this way of 
Gauging, and how they are made.p.181,440 185 
Ther ſhewing how to Gauge. 


I. Turns not differing in their dimenſions at top and 


bottom, —_— 
I. OHA A= 


The Contents. 

I. Bounded with right lines, as | | 
= 1. Afquare Tun. - | | 186,187 
(A Rewle to bring gallons into barrels o eer or Ale. 


= ip. 188 
Another to anſwer in barrels of Bamenelh as the 
ffs working. 1 THbid,) 


2. Tus that are not ſquare, butt, .., . 
I, Longer than broad,called Qb-longs, \or-Paral- 


| lelograms. 'z8 'toO.roT 
2. Broader at one end than at the othex, culled the 
Fruſtum of a Priſm. - P. 192 
J. A Trapezia.  'Þ. 293 
Equilateral, P- I 94 

4 Tricngulr 
Iſoſceks . P- J 95 
S A Rhombus. P- 196 
3 \ A Rhomboides. P- 197 
(Arule to reduce Beer barrels into Ale, or ale 
 Intobeer. P. 198) 


6, Poligomal, to meaſure 
I. A regular Poligon. P. 199 
(4r: inStrument to find the perpendicular, as alſo 
by a pair of dividing Compaſſes. p.199,200 ) 


2. A Pentagon. P. 201 
. A Hexagon.  , Ps 202,203 
2. Bounded with lines that are carcular,. as 
I. Tuns that are Cylindrical. P-1203,204. 
2. Elliptical. ; | P-:20gz 205 


II. Twrs differing in their dimenſions at.top, aud bot- 
tom, by a new, and very compendions Way... p. 205 


I.  Bound- 


The Contents. 
1. Bounded with right lines, as an 
I. The Fraſtun of a Priſm. '' + p.206,207 


4 | ( Arother example of the ſame. © \p.208,209) 
8 | 2. A Priſmoid. P-209, to 212 
e | © (A Demonſtration of the way; P-210,211) 
) | 30! The fruſium Square. P-213,214,215 
of a pyra- UHrieguar P.21 5,216,217 
L \ vn id. ( Poligontal. P.218,219,220 
[ E-- I08 Bounded with lines that are circular without 
) | . + :Capoiture, = 
> | — x. The fruſtum of ſ Round, 221,222 
©: 7 @ Cone, Elliptical. 223,224,225 
.2. ACylindroid. 225,226,227 


(A moſt exad, brief, and eaſie way to Inch the 
aforeſaid Tuns, differing in their dimenſions at 


top and bottom, page 228, to 261) 
3- The fruſium of a Spheroid, to find the whole con- 
tent, and to inch it. P. 262, 263 


(How to inch any of the foregoing Tuns, differing 
in their dimenſions, at top and bottoms (excepting 


the Spheroidal)by the common way, by the help of 


I. The Table of ſquares. P. 264, tO 267 
(The Explanation of the Table. P. 268) 
2. Of theinſtrument. P. 270, 27T 


4 A Copper, its Crown, riſing or falling. Pp. 272 
To find the content of a Maſh Tun,whether bounded 
with right lines, or circular. P. 273 

A rule for\ leaning I uns. P. 273-274 

A rule to find the allowances for beer and ale. p.274 

A rule ts find the Exciſe of any number of barrels, 

at any Exciſe the barrel. P. 2744275 


-— 


Duo- 
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Duodecimal Cask- Ganging, 


aw to projet by three Thyorems, the nid - 
Cri. unt of a Spheroid, the ntiddle' fruftune of 2 
Sd yearn and aa widdle uſes of we Reqfey 
parptetice” Conoids | : os bo 
Alſo ſhewing how the Circle Gauge he dep $0, 
And hew to lay it on a ſcale from Soy Thik, P: ob 


How by ſome of the dimenſions to find the re Þ. 284 


| 285,286,287,288 
To fizd the whole Contents. 
1. Of a Cylindrical Cask, p. /289 
2. Of a Comcal cask. P- 289, 290 
3. Of a Sphberoidal cask. P- 290, 291 


4. Of the Fruſtum of a parabolical ſpindle.291,292 
T the fruſium of a parabolical Conoid, p,292 
To fied the Vacuity, or remaining Liquor, of either of 


the aforeſaid Casks, 
Firſt, As lying. P. 293 
rt. Of a Cylinder. P- 294, tO 297 
2. Of a Spheroidal Cak. P+ 297,298 
3- Of @ parabolical and conical, P- 299 
vecondly, As ſtanding. 
I. As Spherozdal. Pe. 299 


2. As the Fruſtum of a parabolical ſpindle.299,300 
3. Asthe Fruſium of a parabolical Conoid,  p.300 
4» A Conical Caskh, Is P-. 300 
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J- the Hl relating to 


£ XK. .this Book, both for Menſurati- 
on and 'Ganging, are Made by Mr. 
Inge: Jarver,, Mathematical. Inſtru- 
nerſt Maker, at the Globe-Sun-Dial 
on_Horfly down near Redriff, London, 
Who alto maketh Inſtruments for 

any other part of the Mathematicks 
in Silver, Braſs, Ivory or W ood. 


| any EY Dy they may be kit 
Qed either in the Arithmetical , 


Meaſuring or Gauging part, or in 


the whole of this Book by the Au- 
thors Kinſman, Mr. Fobn Fordazne of 


London ; to whinn alone he hath 
Tauehr the ſame, who being at pre- 
ſent unſettled, in a ſhort time will 
give Notice where he may be found. 


TT he 


The ERR AT A. 


ſpe g6. line g. read 17. p. 205. 1.28. r. and one priſm. 
P. 470+ b. 27-7. 45: 


And whereas, if the Multiplicand, and the Multiplyer 
have both Duodecimals, they may be multiplied Duodeci- 
mally though they differ never ſo much in kind, the queſtion 
in Page 275 may be thus wrought ( being an overſight 
there,) viz. 


barr. , d. 
889 —-—4——8 at 2 =-—9 per barrel. 
mms. 
——s 
444 — $ ——4 
222 —4——2 


De EN 


244}15 — 9—-10 


OY 


Facit 122 =——= 5 — g-——; and ;; of a penny. 


Book I. 
Duodecimal 
Arithmetick: 


The IN TR ODUCTIO N. 


OR the Learners better underſtanding of the enſuing 
work, (ſuppoſing him to be able ro number, add, 
ſubduct, and divide, according to common Arith- 

metick.,,) he muſt know that there are Three ſorts of 
Quantity. Met : 


A Line, which hath length, but no breadth. | 
V BY Superficies,which lathlength, &breadth,bur no depth, 
A Solid, which hath length, breadth, and depth. 

And that each of theſe kinds of Quantity is commenſurable 
by ſome common meaſure thereunto aſſigned, as a Line,by a 
Line of inches, feet, poles, furlongs, &c. And a Superfiices 
by a Superficies, as the ſquare inch, ſquare foot, ſquare yard, 
{quare perch, &c. And a Solid by a Solid, as the cubick 
foot, &c. So when it is found how many inches, feet, poles, 
turlongs, &c. are contained in any Line, the length of _ 
A 10e 


2 Duodecimal Arithmetick. Book I. 


Line is faid to be known. And when it is found how many 

ſquare inches, ſquare feet, {quare yards, or ſquare perches, 

are contained within ER the Content, or Area 

of that ſuperficies is {aid to be known. And alſo when it is 

found how many cubick inches, cubick feet, &c. are con- 

191 th in any Solid, the Content of that Solid is faid to be 
wn. 


Then he muſt obſerve that a ſi uperficial foot * ſquare, is 
divided 1n its length into 12 parts, 

* Any other ſquare Inn, or 
meaſure my be oi divi- inches of the hich foot, or rather 


ded in the like manner. Primes, 1 2 of which make the ſquare 
foot. Then, that 'ris divided » again 
in its breadth into 1 2 other parts, each inch into 12 


parts alſo, which may be called parts of the long inch, or of 
the inch of the ſquare foot, 'or rather Secands, 12 of which 
make the faid inch, every ſuch part being one inch fquare, 
Din 44 of _ L's Ts make a foot ade (as ma 
l k appear by the following figure, each of thoſe 
vo be divi 12 ers 2 
and Aa infinite. And accordingly, the ( ers Rile, 
(or any ether Rule yon mtend to-hiatke note off, for this 
:Ipbimvick.; muſt be Duodecimally divided ; for u = 
this Baſis 1s the whole enſuing work founded, and this 
this figure may be called. 
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Duadeeimal Arithmetick. 
NOTATION 


Primes. 


Book I: 
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[His is performed as in common! Arithmerick,, bepin- 
ing firſt at the leaſt denomination, making a point or 
prick at every 12 in every row of the leſfer denominations, 
ſtill carrying as marry points or pricks as you take, to the 
= nextrow ſetting down the odd, and at —_— or whole 
= numbers tocarry one for _ 10. yet though it be fo plain 
* Lhave face down one Example for the Learners practice 
A 23 which 
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which ſuppoſing it to be in foot meaſure, or what you 
os you may call it Integers, Primes, Seconds, Thirds, 
C. 


Example. 


/ WH I 


12 —— 08 — 08'— 06 
24—— 06:— 0g -—- 0g" 
- "ns. nn. ac, 
16 — 04 =—— 04 — 03* 
18 — o0&' — 0g —— 09 


Fact —115——11 —— 02 ——06 


dts ib 


SUBTRACTION. 


His alſo aſwell as Addition is performed as in common 
Arithmerick,, {till borrowing 1 2 in the lefler denomi- 


nations in caſe of want, and carrying (1) to the next row, 
ſetting down the remain, and in whole Numbers to borrow 


Io. And for the Learners practice, I have fate one Exam- 
ple of this alſo. 


Example. 
/ 
From-38 — o8— 06 — 04 
Take-29 — 09 — 0g — 08 
Remain — 08 — 10 — 08 —— 08 


WW 


Proof--38 — 08 — 06 — 04. 
AV LT I- 
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J MULTIPLICATION. 


} F this Rule lyes the greateſt Myſtery, and Excell 


| 
4 


of what is hereby intended; and therefore here I ſhall 

ay down all ſuch Rules as are neceffary for the attaining 

* thereof,and ſhall make them ſo plain,as the meaneſt capacity 

7 may apprehend them. Bur before you proceed to the Rules 

"2 you muſt be thorow perfect of theſe four enſuing, eafie and 
common T ables. 


Viz. Firlt. 
; 7 —_ 
- Tunes BS1s hy 
9 (63 


4 Times 
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B | map 
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6 Times 
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Second, 
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Second. Third. 


nd 
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> Times 12 15 
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— TENSIONS 


Then having learnt the Three firſt Tables, and _ 
ed your ! foi ve well with the parts of the baſt, ” 

the uſe and practiſe of thoſe parts ; far wh ſe you 
muſt diligently obſerve, and perfedUy learn thela wing 
Rules, viz. 


Rule T1. 


To multiply any given number. confi of Integers, 
Prumes, a. gs: &Q&eE. by any =. of Pines 
that are an Aliquor rt of 12. 

You are to take the e Aliquot parts of 12 which you find 
by the Fourth Table thoſe Primes by which you are to mul- 
tiply, do make. 


I. Ex- 
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I. Ex4quzple. 


8 
6 Primes is the 7. Mulnply 14—08-— 10 By 6 Primes. 


ww ——— —— — 


T-—04— 0; Facie. 


4 - _ - _ 


2. Example. 


4 Primes 15 the 5 Multiply 10-10-08 By 4 Primes. 


3-07-06 —98 Fact. 


| — 


— 


5 3. Example. 
3 Primes is the | Multiply 18- 08-06 By 3 Primes. 
4-08-01 —06 Facit. 


4. Example. 


/ . 
2 Primes is the + Multiply 16— 04-09 By 2 Prumes. 
2-08-09 — O06 Fact. 


— 


5. Example. 


1 + prime is the 4 Multiply 14—10 10 By 1 pr.& 6 ſeconds 


I -=10-04.— 03 Fact. 


—_—— 


wo” Now 
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Now here are two things to be noted. 


Firſt, That what remains in taking your parts, whether 
it be at Integers, primes, ſeconds, "Thirds, &c. you muſt 
account it ſo many of thoſe parts as you take, at every place 
reſpectively; as if it be at integers, you muſt account it ſo 
many parts of the integer ; if at primes, fo many partsof a 
prime, &c. As inthe ſecond Example in taking the -| for 4. 
primes, there remained at integers 1,which muſt be account- 
ed - of the integer which is 4 primes to be carried to the 
place of primes ; then at primes there remains 1 again,which 


muſt be accounted - of a prime, which is 4 ſeconds, to be. 


carried to the place of ſeconds ; and at ſeconds there remain- 
ed 2, which muſt be accounted - of one ſecond, which is 8 
thirds, to be carried to the place of thirds, &c. 

Secondly, That every anſwer is given in ſquare integers, 
and primes, ſeconds, thirds, &c. of the ſquare integer. 


Rule 2. 


To multiply by any number of primes under 12, which 
are not Aliquot parts of 12, as by 5. 7. 8. 9g. 10. or 11. 
primes. 


This may be performed Two ways. 


Firſt, you may divide them into Aliquot parts, and work 
as before, as if you were to multiply by 5 primes, ſay 4. 
primes is —, and 1 prime is --! , or you may fſay that 1 
prime is the ; of the.+ or 4 primes. So for 7 primes, ſay 
Gs the ;, and 1 iSthe—{, or 1 is the: of 2, ſo forg 


primes, ſay 6 is the;, and 3isthe ;, or3isthe 7 of 2, 


IC. 


3. Exe 
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1. Example., 


Multiply 10 — 10 —07 By 5 Prunes 


3——07— 06— 04 


IO — I10——07 


4— 06 —— 04s —11 Facit. 


2. Example. 


Multiply 10 — 10——07 By 7 Primes, 


_— ——_@_ ——_— Ow 


g — Og — 03 —— ©6 
O—IO0——1I0-—097 


M————— 


_=_ Me —— — 


—_— 


6——04—02 — 01 Facit. 


A ny 


— 


3- Example. 


Multiply 11—11 ——11 By 9 Primes. 


go=——] 1] —— 7 Jo Os 
2—11I—-II-—09 
S——11-——II—03 Fact. 
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4 Example, 
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4 Example. 


Duedecimal Arithmetick. 


Multiply 1g—0— 


ct, 


10By I 1 primes. 


Wu — 


8 primes, and then I took the 
teger under the 


amples will be fufficieat for 


_— 


p— 


$=———=I0O ——— 
gn IO wm gy —Og 
g — OB — 02——06 
— — 
I3—Q6 — 01 —-—02 Facit. 


——_ Lee e————_—_—_—_—_— ee remant 


bET coche right mad, and then m 

if they were integers,or whole numbers, 

ry 12, and ſetting down the odd, ſetting the 

der the figure you multiply by. And here the rwo firſt Ex- 
ae 


2. E xample. 


Ss <_ A 


I1'——O4q 


In this laſt Example I took --, and fate it down twice for 
F for 3 primes. 
Or ſecondly, you may place a cypher in ſtead of an in- 


primes one place farther 


ultrpl 


ON. 


I. Example. 
Multiply 10 — 10 — 07 By 5 primes. 


A 


4—06 — 04 —11 . Fact. 


». 


Mulriply 1O—10 — O7 By 7 primes. 


O—— O7 


6 — 04 —— 02 —Q1l. 


(———— — x 


Boak I. 


y by the primes as 
ins 1 for eve- 
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Rule 3. 


iply any given number in integers, primes, ſe- 
conds, thirds, &c. or only in primes, ſ{:conds, thirds, &c. 
by any number of ſeconds, or thirds, &c. 

Multiply according to former direction for primes, plac- 
ing the product continually one place back for ſeconds, two 
_ _ _ thirds, &e. _ 5 to ſay, back —_— = 

isht hand. Or you ma tiply according ta the ſeco 
Jvedtion of the fr ks placi . a Cypher under the laſt 
place inſtead of an integer, and alſo another cypher in the 


of primes, and then the ſeconds and thy &e. fol- 
wing, to the right hand, and multiply as befare directed. 


Examples of the firſt way. 
I. Example. 


Multiply 8 — 04 — 06 By 6 ſeconds. 


a. I + —_ 
— 4,— 02——03 Fact. 


2. Example, 
Multiply 10 — 07 — 08 By 4 ſeconds. 


| Senna, » 


03 — 06 — 06 —— 08 Facit. 


—  - py _——— _ OO woo 
OZ — Og. Fact. 


nd Ol —_——— 


I - -- -- -- 
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4. Example. 


Multiply 12— 10——10 By 8 Thirds. 


TT 


O04—03=07-04* 
©04=03Z=07—04" 


—_  ————— - — o_—_—_—_——— 


| IT Ins omen 2unn————— Ag 


Facit — * — 08-07-02-08* 


—_———— 


_ ———— 


The Anſwer to this laſt Example is 8 ſeconds, 5 thirds, 
2 fourths, and 8 fifths, which if it were foot meaſure, muſt 
be accounted 8 parts of the long inch, 7 parts of one of them, 
2 parts of one of thoſe, and 8 parts of one of them. 


Examples of the ſecond way. 


1. Example. 


Multiply 8 —— grmm—_ 06 By 6 ſeconds. 

| O— 
= 2—-3+— 0Facit 4 prim.2 ſec. 
(3 thirds 


2. Example. 
Multiply 12 — 10—— 10 By 8 ſeconds and 5 Thirds. 


O-—-— © 8 « 


| Sana. => 


yg —— Om 
B—7T— 2-——8 


Pr — 


Ee CEE 


' — 9—-00 —7 —-02---02 Facit. 
— ——_—G _ cc A, VA. ee 


A ETD Rule 4. 
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Rule 4. 


To multiply any number of primes, and ſeconds, by r 
prime, or 1 ſecond, &c. 


Place the given ſumme 1 place back to the right hand for 
primes, two places back for ſeconds, and three for thirds, 
Gc. 


1. Example. 


Multiply 00—— 10 ——I0— By 1 prime. 


Facit I0——10, VIZ. 10 lec. 1o thirds, 


w_ Lt mw. 


2. Example. 


Multiply 00 — Tn Ts By 1 prime 1 {ec. 


—OoSSSS ont — I ey 


Cd OY 
II — Il -—TII 

111 —TiI—iT 

O1 —— OO —-11I — I0—I1 Fact. 


— — —_— TW R@— —— ——_ — —_— 


AA no 


room gn 


Rule 5. 


To multiply any number of integers, primes, ſeconds, 
Qc. by 1 prime, or 1 ſecond, &c. 

Firſt, for 1 prime, take the --! of the integers, and if it 
amounts to 1 integer, or more, ſet it under integers,and the 
primes remaining (if any) under primes, and then for the 
primes 


VC —— A en > <-> CIAL cr <o24 2 AAS DII goes _ + 
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primes and ſeconds given, place them one place back to the 
right hand. 


Secondly, For 1 ſecond, take the --: of the i rs and 
count it ſo many primes, and the remain ſo many teconds, 
and place the primes and ſeconds given, two places back to 


Example of the firſt. 7 


PE EY _ 
or EI Frag* Se 
56 SY a > A - 
& LY og £4 


Multiply I—10— 07 By 1 prime. 


1 — 03 —— 10— 07: Facit. 


- 
; EE 
: FP 2-7-1 
Reb. 1 
_ 


Mulciply 16—08— 06 By x prime and 1 ſecond. 
5 — 04 — OB —— 06 
O1 — 04——038——06 


_ — —_—_ DLC ood rs 


1 —— 06 — 01 —— 02—— 06 Factte 


Rule 6. 


To multiply any number of integers, primes, ſeconds 
thirds, &c. by 12 integers. WORE : : 
Place the primes, feconds, thirds, &c. one place forward | 
towards the left hand, and then multiply the integers by | 
12, andadd it up. £ 


S 1 oy 
Web 


* 
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t. Example. 


Multiply 14 —— 10— & By 12 integ&fs. 


o8 


IO 
168 


178 — OS * Facit. 


LE ceetm * ol 


ES CEC 


Q— cc 


2. Example. 


Multiply 0=-=$8 10 By 12 integers. 


ES 


— — 


8—10— Fact. viz. 8 integers 10 primes. 


Ta 


_— ———— —y 


Rule 7. 


To multiply any mixt number of integers,primes,ſeconds 
thirds, &c. by a mixt number of integers, primes, ſeconds, 
thirds, &c. the integers of the trivltiplicand, nor of the mul- 
tiplyer, not exceeding 12. 


This may be per formed two ways. 


Firſt, multiply the ſumme given by the integers of the 
multiplier, beginning at the feaft Denomination; and carry 
one for, every 12 to the next, and then multiply - the 
primes, ſeconds, &c. according to former direction, and add 
their products together. 


1. Ex- 


8 1 6 Duodecimal Arithmetick. Book I. 


I. Example, 


Multiply 8— 04— 06 By 6— 03: 


— 


_—_—— 
[| gt oog ag 


——. 


a I ores an 


—— 


$2 — O04 —OT =P Facit. 


—_— tn Es 


2. Example. 


Multiply "TO TORI 0 By 8 — 06———06. 
101 —1I0'——oF. 
m_—_—_ —— 
O06 ——04—-05 


Mit — 
—_—_—} 
—  —_—— ————— 


108— 09-—o5— os Facit. 


————RE—C—_—_y C—_—__—_— 


—þ 


3. E xample. 


_y - 


. [ it , o 
Multiply 5—-03— 03 By 3—05— 07. 
135 — Of ——09' 
I] —— Og ——OI 
| O — Og, —— 03 —3* 
| O02 — 07: -—— 07 —— 6 
09 —— Of coy woos 


"_ 
EI rs Oey or IF Sn Et AB AS SAGA 4 
. 


| « 
18——03 — 02 — o1 =—o09*Facit, 


De at IEEE crnnr—vo_— 


_— Oo —_— __—_ O-_ —_—_ 


Book I. 


Or Secondly, Place the integers under the laſt place, and 
then the primes, ſeconds, &c. following to the right hand, 
and then do as you have been. - In. the lecond way of 
the third Rule : For here Note, 'That as multiplication of 
integers doth infinitely increaſe a number, ſo multiplication 
of Fractions doth infinitely decreale it. 


Duodecimal Arithmetick. 17 


I. Example. 


- — 


Multiply - $ —— 03 —— 03 By 3 = O$H—m— oy | 
yg — 0 TRE 


| 3 — O00 ——1I0——09 
2— 2—0498.; 
Ly me OR 


18 — 03 ——02 —o1 ——o9 Fact. 


— — 


Note, It matters not whether you multiply firſt by the Intes 
gers, or by the Duodecimalls, ſo you duly place your Figures. 


2. Example. 


Multiply - 6 — oo 04 — 3 By 4—085— 04—02s 
4 — OB — 04.— OZ 


”—————— —— w__ mn Ew EDA —wm—_ ww — > ———. 


OI —— OIl— 04— 05.— 06 
2 2—— g-0g —-00 
4 —<5-— 6 -—10—00 
20 —— g-—— 04 — 0Q 
31 -— 05 — 03 — &8-- 09g—03—cs Facit, 


dS n_ —_— 


B A Qreſtte 
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A Dweftion. 


How mzny fquare hwhes are there m apeice of Board 
that fyuares T6-inches and 57 


Tnches Parts. 
16 O6 
16 o6 
Or Thus. 96 ——— ©0 
Trnches. 16V OO 
16—- © —C< 
2 
3 3 half inches in one long inch-'272 
33 


= — — 


99 
99 | 


—— ww i rerinn eoant EE 


4) 108g 1ſumme of the | mches fquared, which muſt be di- 

vided by 4, 'becznfe every two 7 m- 
The ſame d— ches ſquared made 4. half inches in 
again 2727 ſquaring. 


P—I—_ 


dm 


The ſame number of feet ſquare are in a ſquare perch of 7; 


Rule 8. 


To multiply any aumber given in integers, primes, ſe- |” 
cond, thirds, &c. by a whole number conſiſting of more > 
than one figure, when any two or more numbers multiplyed 
into themielves, ſhail conſtitute or make up the multiplyer. | 


Having Þ 


» 
Ce ne rr er HO 


pre os. 
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Having found two or mere gumbers, which multipliedinto 
themſelves,ſhall make your multiplyer, 
multiply by one of thoſe numbers, and 7 would not have 
the ould gel by the other con- the Learner to 
tinually, and rhe laft product ſhall be {light thrs,becauſe 
your deſire. As i you were to mul- be will find it to 
tiply by 4.8, fay 6 times 8 is 48, then be of moſt excel- 
multiply firſt by 8, and the product ler uſe. 
hereafby 6, which numbers, iz. 8, 
and 6, I call Ratio's. But if fuch numbers cannot be found, 
then find ſuch two or more numbers, which being multiply- 
ed into themſelves, ſhall come neareft to, and leſs than the 
multiplyer ; and having multiplyed by thoſe two or more 
numbers, multiply the given ſumme by the remaining num- 
ber, and add that, and the laſt of the former products toge- 
ther, and that tatal hall ge your defire. 


t. Example. 


Multiply=s — 06 — 08 By 36. 
6 


l—— o—_——c 


39 —- 04 —— ©0 
6 


———_— 


236 — 00 —— oo Fact. 


ion ——_ OO 


Here I ſay 6 times 6 is 36,therefore I multiply by 6, and 
the product thereof by 5 again. 


= 2 2. Exe 


"WE EINE Arithmetick. Book. 1. 


a xample. 


Muluply-8 — cign—— ay By 38. 
6 


FO ——O2 ——©0 
6—=2 
— ow GE ww 
ZoOI—= OO — 00 
16 — o08—— 08 
R——_— —— — — 
317 —-08——08-Factt. 


ee eng 


Here I fay 6 times 6 is 36, and 2 is 38 therefore I mult 
plyed by 6 and the product by 6,and the given ſumme by 2, © 


and added the two laſt products together. 


3. Example. 


Multiply — g — 07 —— ox By 67. 
9 
86 -— 06 —— 09 = 
Tomes 
605 — I1I'*—03 
38——05 —08 


——_ > 


——— 
anm_ 
mz”. AS 


644——04 ——11 Fact. 
— — ———— 


_—_ Y £1 Se om * - "_ - 
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Rule 9g. Generally. 


I 


To multiply any number given in integers, primes, ſe- 
conds, thirds, &c. by any number of integers, primes, 1e- 
conds, &c. whatſoever. | 

This may be performed two ways. 

Firſt multiply one whole number by the other, then mul- 
tiply the whole multiplicand by the primes of the multiplier, 
then for the ſeconds in the multiplier, take +© of the whole 
mulriplicand, and croſs our all the figures of the -- 1o taken, 
(becauſe you muſt omir them in adding) and then take ſuch 
a part or parts of .that -: , as the ſeconds in the multi- 
plyer do make; 6zc. and then you have nothing more to 
multiply, but the whole number in the mulciplyer, by the 
primes, and ſeconds, 6c. in the multiplicand, which to 
perform,firſt multiply by the primes,& then for the ſeconds 
take the --: of the whole number,(crofling ir)and then take 
ſuch a part or parts thereof, as the {ſeconds do make, &c. 


1. Example. 


Multiply -6789 —_— 04 By 24 — 03 ——of 
| 24-— 03 —— 08 


— 


27156 
13578” 
1097 — 04—— 07 
$65 —-2g — g6-—gg 
282———10 —— 09 ——02 
94——03 —— 07 — 00 — ©8 
I 2—00 —— 00 —— OO —- ©0O 
Z——g&Go -— g&9 ——gg —— gg 
O—— O08 — 00-— 00 ——03 


| — 
| m— _ 


8 


165023——02 —— 11 ——02 — e8 Facir. 


- 


—_—— rr > En, 7 


B 3 2. Ex 
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2. Exanyle, 


; 4 1 " i 
Multiply 6379 04 of By 349-—68— og. 
__——— — — i. 
— i attire tnltreids bed | 
$7402 
255tz5 
7 91 3400 
gar —— TC 
265 == 06 — 02 =—04 
32 — f{0r === Of — OZ” 
,— — — 
4—= 10 a==(3 ings 
M—————————n—_ nn nm Concerns neem 


2229645 — 06 ——09 —— 06 Fact, 


I —on———_— — — — 


Of Secondly, and more briefly, multiply one whole num- 
per by the other, and then the whole multiplicand by the 
primes of the multiplier, as before. Then to multiply by 
the ſeconds inthe multiplyer, put the primes ita ſeconds, 
and find what parrt or parts of thoſe ſeconds, the ſeconds you 
are to multiply by, do make, and take the part, or parts 1a 
found accordingly of the product of the primes : And when 
you come to multiply the whole number in your multiplier, 
by the primes, and ſeconds of your multiplicand, do the 
ſame, &c. | | 


SLE». 
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I. Example. 


ci, Ma 
* Moltiply 6789-06 -— 04 By 24—— 03=—08 
24— 03—08 


wn tt POR 


—_OAO@. IR 


27156 
13578 * 
1697 — 04 —— O07 
282 —— © —— Og —— O2 
94 — 03 —=O0JT — 00 —— 08 
: E2 ——08— ©0-— 00-— oe 


—————  — — 


X 165023 —-02—11 — 02— 8 Facit. 


——o——__—_——_m—_——___——___— ES o—_— 


a ———————_—_———__—— 


* Note, I might have multiplyed by the Ratio's of 24, 
Viz. 6, and 4. 


+ Note again, when I came to multiply 24 by 6 primes, 
and 4 ſeconds;for the 6 primes I took the + , facit 12, then 
for the 4 ſeconds, I put the 6 primes into ſeconds, facir 72, 
then I found 4 might be had in 72, 18 times, then 18 being 
more then 1 2, I reckoned ir +4 or + which makes 8 primes. 


X( Nore again, That taking a part or parts ofa part being 
of moſt excellent and general uſe, I would have the Learner 
to be very perfect in it. And for his encouragement (that he 
may not think « difficult} F would have him know, that he 
will never have occaſion for more than 1,2,34,45,0r 6. parts 
to take the part or parts ot And though I have made it 
plain already above 1a the firſt Note, yet for his better un- 
derſtanding thereof, I will give him one Example thar he 
may know how to find-whar part of a part any part may 
be. As ſuppoſe having mntriptyed by 4 primes, you were 

B 4 £0 


it 
I 
[| 
ll 
Wl 
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to multiply by 8 ſeconds, now the quere is what part 8 ſe- 
conds is of 4 primes, which to find, fay 4 primes is 48 ſe- 
conds, then fay how many times 8 in 48, facit 6 times, and 
ſo you have found that 8 ſeconds is the 6th. part of 4 primes, 
and then if you take the 6th. of the product of 4 primes,you 
have your deſired product of 8 ſeconds, and the fame Rule 
holds for any other parts ad mfinitum, 


. Example. 


Multiply-6378 —-04 — 08 By 349-— os —- cg 


57402 
- 25512 
1913400 
3189 — O02—— 04 
398 — 07- —09 — 06 
116 — 04—* *—** » 
19— 04—-- 08 ——*« * 
2229645 —— 06 —— 09 —- ©6 Fact. 


_ INE —__— — —  — — t————— 
bt i 


DIVISION. 


| To Dwvide by any one of the 9 Digits. 

Fe if it be by any number, by which you work as by 

& #2 Aliquot part of 12, as by 2, 3, 4, 6, 8, then 
| your 


Book I. 


Duddecimal Arithmitick:; 


your work will be the ſame with that in multiplying by thoſe 
aliquot parts z ſo will it alſo beif youare to divideby 12. 


—c——OcK_ 


Example. 


Divide= $8 — 08— 09 By 4 


I. 


mm 


Facit.2 —- 02 ——= O2—— 03. 


> —  ——r}f ws. — 


Note, 1 take the 4th. and that which remains at every 
place are 4ths. 


Secondly, If it be by any number by which you cannot 
work as by an aliquot part of 12, as by 5, 7, 9, then you 
muſt take the 5th. the 7th: or the 9th. as before, but what 
remains ( being no aliquot parts) you muſt put into the 
next denomination, adding thereto the number ſtanding i 
the place of that denomination into which you have brought 
it, and then take the 5th. the 7th. or the gth. of that continu- 
ally, as occaſion requireth. Note, you may divide alſo by 
31 the ſame way. 


Example. 


Divide-84 — 08 — 10By 5- 
Factt-16 ——11 — 04—— C4 + 


— —_ ——— —— 


2. Example. : 


Divide -84 — 08 — 10By 7. 
Facit 12 — 01 — 03 —— 01 


(SI CCS —_ wy YT Ot Os EP iz IEF oe 


3. Example. 


Divide-84— 08—-10 By g. 


Facit.* g—— O04 ——1t — g——04- 
ne fr CES IPESS EIN —_ 


4. Example. 
Divide-$4 — 08—-10 — By rt. 


Fact. O07 —— O08 —— OF A 


Riele 2. 


Te Soy make of in inns te bp 
yon rs more here to do, but to find how ma- " 
ny times the diviſor is contained in the dividend. 4 
| Example. 
Divide-16 — 08 —04 By 7 —6— 9 


8 
_ fp 


"A 16 —OF—0o4 2—02 — O5 —10 facit 


—— 


h.————_—_ 


* = 0Z — ©8—©6 — ©O 


— — C— — 


'— 6—08 —03—00 


: —04—07—06 Remain 


Tues = WY WIL ———_—_——_—_ = 
Hote, 


y 


]- >. 
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* Note,When your dividend is one place more than your di- 
viſor, you muſt always put the two firſt places together, and in- 
to Duodecimals,whty you are t0 naks your demand for the firft 
figure of your Diviſor. 

Firſt I found how many times 7 I could have in 16 facie 
ewice, therefore I placed 2 itt the quotient, then I multiplyed 
the diviſor by the 2, ſaying 2 times 9 is 18, which being 
6 above the duodecimal, PFfaid 6 from 4. I cannot, bur 6 
from 12 and there remains 6, which added to the 4 makes 
10, which 101 fatedown, then I faid 2 times 6 is 12, and 
1 that I carried, and 1 that I borrowed is 14, which being 2 
above the duodecimal I ſaid 2 from 8, and there remain'd 6, 
which 6 I alſo fate down, then I ſaid 2 times 7 is 14, and 1 
that I carried is 15, from 16, and there remain'd 1, with 
which the work was ended for the —_— in the quotient. 
Then to find the primes, I added, a cypher to the remain, to 
increaſe it one place, and faid, how many times 7 in 18, 
(which is 1 integer,and 6 primes) facit 2, then I multiplied 
and ſubtracted as before, and inthe fame manner it may be 
brought as low as you pleale, as you may ſee inthe Example. 

Bur it ny be eaſier to ſome, to ſer down the multiplicari- 
on, and then to ſubtract if. And therefore 1 ſhall ſo divide 
the ſame ſum for an Example. | 


1 8 Id- 
7-6-9) 16—— o8-— 04 (2-2-y -10 Facit: 
15— 1 —— ©6 
CC — — — | 
1] —— 06 — 10 ——©O 
1] — 03 — 01 ——06 


——_ —_—_— 


* — 035 —— 0} — 06 — ©0 
03 ——01—— Og — og 


——— —  —— _ ————————— A— 


= _ » n—gf—wa_—_ OZ—— OO 
O06 — 03 — O0J-— 06 


ee ———m———_ 


} —— 04. —— 07 —— 06 Rem. 


WTO, pore rn——_—_ ___——_ _ 
The 
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The foregoing Example proved by Multiplication. 


/ MH i 
2—5 ——1O 
_—— 6—— 9 


I-—J—o—4=--6 
I —I—2——I —0—6 
D—_—_— —y 
| 4 
16 — 8 -—4—— © —— * —* 


Rom SY meme Wn ES I—DEE ———_ _—_  —————_———_——_ 


Rule 3. 


| Todivide a lefſer number of integers, primes, &c. by a 
greater number of integers, prunes, &c. 


Add one place more to the dividend by making a cypher, 
and then count the integers of the diviſor ſo many primes, 
and the primes of the diviſor ſo many ſeconds, &c. then pur 
thoſe primes into integers, ſetting down the odd primes (if 
any,) Then ſee how many times thoſe integers, primes, &c. 
are contained in the dividend, as you have been taught, and 
count the quotient primes, &c. And ſo you may do until 
you have brought it to the leaſt denomination deſired. 
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1. Example. 


/ i Ul iu 
Divide-24 —09—10. By 48 — 10—10 


+ MW 4—00—10—10 Diviſor. 
(4-00-10-10) 
——- (0- 06-01-1- O- 0- 9g Quotient. 
bo 24-09-10-00 


i ——_t————_—_—————— needing 


a CO O— 


IP 


* =04—OJ—00-00 
wo * —=<O4—OI —=OZ— OO 


——  ——__ 


1 © =O OZ "OE" COLT 
Ns *—OI- 0Z—=IO-06 Remain, 


| — 


Note, When I came to ask how many times 4 I could 
have in 0—- 0——0-—0— 3——2, I had twoways 
to find it, viz. either by ſaying how many times 4. I could 
have in 38, facit 9, or by faying + is 9, &c. how ever it 
muſt be tryed whether 9 times will paſs the dividend or 
2 WU not, &c. 


2. Example. 
/ HI HY / HH WH 
Divide - 38-09-11 - 08 By 54-07= 9= g. 
Diviſor 
(4-06-07- 09-09 4-06-07 -9 -gdiv. 
if oo = Pr ft it itt tn mutt 


dividend 38-09-11-03-00 (o-08-06-03-09-05 quor. 


ze 


VO TR MOR CER 5; 

Y —_— CO Te PIT WIRES II 2" E"\ 
Os ET 5 
af, ani Sf NI bong K: 
I I OT nn, 


DE 
4 FE p< EA 


——_—{ﬀc___— 


is] 
- 
XI. 
Sp 


Yi 22-0" ul 
ES IDS ns 


d DE 
d 2-04- 09—O2—©0- OO 


E—_— 


————— 


* -OI-OF-©0Z=OI—-06-00 


— OO —_ —— CT 


 — —C\ .. __—_ —_ _eA—_— 


[8 + —0Z-O7-O2- 00- 09-00 


* =02-02- 02-05-C3-0C0 


Pc EE "IIS 


* -03- 0F—0O2-©C2-03. Kemain. 


—_— 


> _ —— —— 


Rile 4- 
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Rule 4. 


To divide by any number of integers, conſiſting of two 
or more numbers, whenother two or more * numbers may 
be found, which multiplyed into themſelves, ſhall conſtitute 
the ſame diviſor. 


* Note, The way to find ſuch numbers ts to reduce the Divi- 
ſor to a unite, and the numbers whereby it was reduced, are the 


numbers to work, by, for they myltiplied jauto themſelves will 
make up the Drviſor. And thoſe numbers I call Ratio's. 


The manner of reducing. 
12 288 


—— — 


6 2.4. 


4 


———— 


I 


Divide by the firſt of thoſe numbers ſo found, and the 
quotient af thatby the next, &c. and the laſt quotient ſhall 
be your dehire. 


1. Example. 


Divide-84 —- 08 — to By 36 

14—— 01 — 95 — 08 
n—_—_—_——_—_—c ——_— CC . —— 
Facit * 2—— 04 — 02 —-11 —4 


n= <A i 


Here I ſay 6 tumes6 is 36, fo 6 and6 arethe Ratio's. 
| 3 Ex. 


a x 2 


Lo 
+ 
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2. Example. 


13——I0— 0g —05 


Facit 3 —_ OF —— aff 04— 03 


| ——— 


Here the ratio's are 12—6—4 as is mentioned before. 
Rule 5. 


To divide any number by an irrational number, viz. by 
ſach a number as far which.no zatio's may be found. 

Divide by the ratio'sof the eareft cational aumber lefle ; 
then waltiply the exceſs by the inzegers af the quote, and 
{aberact the prodat frum the quote end the .nemain. 


I. Exam. 
Divide -78— By 19. 
Now 3 times 6 is I3 —- 00 
18. $018 is the 
neareſt rational 4 ——— 06 
nunber leſs. 4 


| Ms 


4 


> quote 


Note, what remains on the firſt ratio, multiply by the 
laſt ratio, and what remains on the laſt ratio, multiply b 
the firſt, adding thereto as many as you cau take of the la! 
Tatio, out of the remain of the firſt. 


Nore, 


32 Duodecimal Arithmetick, Book |. 


Note again, 1 took the 6th. facit 13. then I took the 3d. of 
that 1 3 facit 4-6. for the quore by 18: then being the ex- 
ceſs, I faid 4 times 1 is 4, which tubtracted from 6, the re- 
main was 2. ſothe true quote makes 4_:. 


Again. 
Divide -Sg —— By 23 Now 3 times 7 
rs is 21,10 the ex- 
12 ——— 15 cels is 2. 
- o 
8 
3 20 Quote. 


If there happen 3 or 4 figures of integers in the quote. ſee 
how many times the quote makes the Aiviſor as A. the Ex- 
ample following : 3 times 37 makes 111, Which with the 
remain 33 makes 1 44 from which 126 (the {quote ) ſubtra- 
Qed, leaves 18 for the remain, and 3 ( 37 beins con- 
rained 3 rimes in 126) ſubtracted from the quote, leaves 


123. Sothetrue quote is 123, ;-. 


37) 4569 


3 
IIN 761 — 18 | 
33 _- Theratio'sare6&G6. 


WR | SIRas -—oeonootaes 


I 44 126 — 33 
126 3 


19 123 —=- {3 Quote. 
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Rule 6. * 


To divide any number of integers, by any number of 
integers, primes, ſeconds, GC. 


Set your dividend, and draw a crooked line at the begin- 
ing for the diviſor, and another at the end for the quotient, 
aS in common Diviſion, then draw a 
line under the dividend, and ſet under Note, This Rule 
the line the firſt part of the dividend, 2 alwayes to be obſer- 
and make as many places ( by y ved if the quotient 
phers) as you have occaſion for, for muſt conſiſt of rwo or 
primes, ſeconds, &c. Then find how »ore fioures of inte- 
| often tthediviſor may be found in that gers, but if the quo- 

| part of the dividend fo fate down, rient muſt conſiſt but 
and the number found place in the of one figure of inte- 
quotient, then multiply the diviſor gers, then you muſt 
by that number, and ſubtract as in mork according tothe 
common diviſion, and if any primes, ſecond Rule, 
ſeconds, &c. remain, multiply them | | 
by 10, and carry the integers which they make (if any) in 
mind , then point the next figure of the dividend , and 
add the integers in your mind thereunto, and ſet it down, 
and the remaining integers of your former work to the lefr 
hand thereof ; bur if the integers you carryed in mind, and 
the figure pointed and taken down, amount to or exceed 10, 
= muſt add a unite to the laſt figure that refnained of your 
ormer work, and ſo you have a new dividend, then find 
how oft the diviſor is contained therein, and work as before. 
_ yu muſt do until you have gone through all the 

vidend. 


i. Example. 
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1. Example. 
Divide--75896 By 24 — og 
24—0g) 75896 (3066 1205 quotient. 
——— 24 —— 09 

75—00 
* ?.—0g 24 — 0g 
I5—— 06 New diviſor.2—— 00 — Og; to 

— find the value of the Fracuian , 


164—00 whiclris done according ito the 
—— ThrdRuk. 
I5 —©6 


161 ——©0 


UC eee en. 


CH ey 


Remain — 12-— 06 
———— primes 


20-00-09) 2——06 a 0Q(Q—6—00- OZ —08 


* *—— O01] ——©06 — CO——©0 
—— —— ho —————_—_———_—_—_—_— — —— 


* *— 0] — 06—— 0Q= —Qd 


—_——__ 


——— ——— 
* *— 01] —— 06 —QQ 
CT _— A — 5 ——_— 


integers primes ſeconds thirds fourths. 
The Anſwer is 3066 — 06 — 0 — 08 — 08 and 
ſomewhat more. 


bs 

; C 
5 
?! 
[4 
PV 
is 1 


2 SAGE HOT 
ns NE ok, 5 Pat. 


3 
X q 
No i 
$ 
& 

? 

F 

& 

+ 
4 


% 
b; 

'z 
Pg 
fo 

% 
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*. Exarhple. 
Divide — 98764 By 24 — 08 


- [4 ” 1'” MM! 
24—- O08) 98764. (3003-11-04 -02=07 


Tm En I 


New divil. 2 -00-08)23— 04—00 


03 —o3#—-00 


'— OF —O4 — OO 
| — — —_——_— 


O1 — 02 — 08—00 


5 —* © $=03—O04 


Note, Sometimes it happens in dividing this way that you 
may takg 10 times the Diviſor, and then you muſt place the 
unite under the former figure in the quotient, as you may ſee 1 
placed nnder the 3 above, therefore k 3 muſt be accounted 4, 
and the quotient read 4003, &c. And ſorietimes you may take 
11 times the diviſor, (but never more) and then you muſt 
place 1 under the former figure, ard the other 1 in its proper 
place as you may fd it to happen in the next Example. | 

| G2 3. Exs 
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3. Example. 


Fl Wu I 
1] — 8—1—-6) 69g —5—4 (31-4-10-8 


no—u_—_ 7 


Note, You muſt 6—O—O—O So that the quo- 
take in the Duode- _ tient muſt be 
cimalls in their —] I—J—6 1 i in 

places, as — read 41-4-10-8 
primes in the place _79 Eon 
of primes, QC. * —OB—2—6—0 
OI—6—O—O—O 
* —1 —2—g9—O—O 
' —I—4—O0—O 


This laſt Example proved by Multiplication. 


41 — 04—— 10 — 08 
1 — 08 — 01 — 06. 
41 ——04 ——10* —- 08: 
20 —- 08: — O05 -— ©4 | 
6 —==-10*— — Og9* — Og9* — Og. 


3 ——05 —©4 —- 10 —- o8* 
1 — 08 — 08 — 05 ——04 
1 —- O4 


69——05 — .-:  . * Proof. 


[CY 


Rule 7. 
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Rule 7. Generally. 


To divide any number given in integers, primes, ſeconds, 
&c. by any number of integers, primes, ſeconds, &c. 


Work as you were taught in the foregoing Rule, and 
when you have gone through all the integerial figures of the 
dividend, except the laſt, multiply the remaining Duode- 
cimalls by 10 (as you did before,) and add inthe Duodeci- 
malls of the dividend, &c. 


I. Example. 


H 


| Divide—56 — Oy —_— 08 By 2—© 3—04 


| 2 ——3 — 4) 56—05—08 (24—09—06 Facit. 
2—03—04 


Gee ae En en] 


5—O©0—00 


49—0T—OO 

' —OY—O4 G—O2 —O4—6* 

| — 8—03—2 
IO0—I1—0O 4 


New diviſor 
O—2—3—4)1—09—o8—0 Remain. 


——_— —————__— = 


 ——————_—_ 


* —=1I—2 —0—0j56—05 —o8—. proof. 


n— c__—__—— 


| con 4. o—_— 


* *—" *—04—00 


C3 2. Exams 
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2. Example. 


/ il 
Divide — $69— 7— 9 By 3— 4— 8. 


3—4—8) 5$59— 7— 9 (168-01-01-03 Fact. 


—= === YyO04:03-03-0g 
I -O7-O4 56-00-0405 
7-00-00-06-07-06 
22-01-04 2-04-0U-O2-02-06 
m———_ I -O2-O0O 
* I-Og=C4. —_— —_— 


$69-O7-Og-.. -co=o« proof, 


cunt — O— 


| 27-05-01 
New divil. 
0—3- 4-5). .-03-09-00 Remain. 
. «04-04-00 
- .-I 1-04-00 


OI-DO2-0Q 


Note, When I came for the proof to mpltiply by 8 ſeconds, 
T put the 4 primes into ſeconds, ſaying 4 times 12 15. g8, then. 1 
ackt mow many times 6 in 48, Cit 8 ttmes, therefore 1 t09k. 
the Sth. for 6 ſeconds of the produit of 4 primes, and for the 
other two ſeconds I took the 34. of the groaugt of 6 ſeconds. But 
it might hve been done in one line by taking the 6th. of the pro- 
autt of 4 primes, 8 ſeconds being the 6th. thereof. 


3: Exam- 


NIN 7 1s a ae 
C2 ISING: RICE? SC JS ron es 
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3. — 


mn Ht 


Divide - 16$023-—023—1 [1—O2-—028 By 6789-06-04 
12)6789-6-4)165023—02—11—02-08(24-03-oB8Facit. 


omen 


——y_ ——_— 


565-9-6-4.)16502—Q0—00 


OO Onm—_—_— Rr __—_———_—__ 


2922—11—0q. 


IE T——I—E——ILASY — Rn, ood oy vom. 


29232—08—03—02—08 
New diviſor ——— 
I 2)565-9-6-4) * 2074—06—11—02—08 


_O— —— 


——_—_————— -———  — 


47-1-9-6-4) 377 —02—04—02—08 


o —_— \ — Oo —os GO —_— 


Note, As long as you have more than one figure of integerial 
parts in the Fraction, and more than one figure of i integers in 
the Diviſor, you muft continuaily take the 1 2th. of the Diviſor 
for a new one to res the value of the Frattion. 

4- Example, 
Divide-2229645—6—9—6 By 6378—4—38 
63 78—4—8)2229645—6—9—6(349—26—o09 Facit. 


— CL TT 


$31-6—ge- $)22296—00—00 Thongh this way of 
— aviaing may ſeem te- 

3 [60-—10-—00 ations at * firſf, yet a lit- 

3 I PR 2 —©04—00 the prattice w1ll make 


—— it tc and fil 
_ 6098—09=—04 ar as any other way 
whatſoever, 


 60993—04—01 Ly 


$31—6—q—8.)3587—r0—o01—06 


—C—C—ncw_—_— A ow 


_— i —_____ — —_ 


44 -3- "II 398—07 7—OyY—06—00 
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Theſe two laſt Examples are the products of the two 
laſt Examples in multiplication, to ſhew that as multiplicati- 
on proves Diviſion, ſo Diviſion proves Multiplication. 


OR ner ernermonm— Pe ene ee nn We DIP AY ene en ee mmm 


Here followeth four neceſſary Queſtions. 
1. Queſtion. 


F . TEN EF q 
Hat number is that which ſhall divide 81 8-06-00-07 : 
\ / ” 


that the Quotient may be 25—04—02 ? 


Reſolution. 


Divide $1 8—6—o0—7 By 25-4-2, and the quotient will be 
the Divitor lought. 


Operation. 


25-—4—2 81 8—06—00—07/ 32—03—06 


| — —_— 


$1 —OO—OO 


th —g—2) 7—o04G—o8B—07 


—— > ww = # ———————_—_—___ ER riegng te A” 


[-—O05-—08--OT--O00 
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So the number by which if you divide 818—6—0—7 
that the quotient may be 25 —4 ——2. will be 32-3-6, 


Inſt ance, 


32—3—6)818 — 6— 0—7 (25—04—02. 


——— ———— 


81 —— © —— ©0 
= wanmamrmmgm_—_—n mono ———_—_—_—_—_—_ 
16 ——05 —— OO 
172 — 08 — ©O 
2—8—3—6) 11 — 02— 06— 07 
* *— OF — O4—— OJ —— OO 


——— ; WR 


CC ISS  --—— =o. 


< Wn w_m___ ® 0 LL ® © C—_— 0 ® 


Note, ny operation in Diviſion may be proved by Diviſion, 
as here doth [ch for if —_ Diviſin ” ls 9.4 di- 
vide the drvidend by the quotient, the new quotient thence ari- 
ing, will be equal to the diviſor of the firſt operation. But if 
any thing remain on the firſt diviſion, ſubtratt it from the di- 
vidend, and divide the remain by the quotient. 


2. Quſtion. | 
What number is that which if divided by 25 —— 4— 2 
the quotient ſhall be 32 — g-—— 6p > 


Reſolution. 


will be the dividend enquired for. 


— — —  ——— —— A. — ODD" '—__  _—_C——_—— 


Fact $18 ——— 6 oO —7 for the dividend 
mn (as before. 


3.  Queftzon. 
What number is that which ſhall multiply 35—4—2, 


WI 


that the product may be.818 mf a g—o—_—y ? 
Refolution, 
Divide 81 8—— 6 — 0 —7, by 25 —4 — 2, and the 
quotient gives the deſired Multiplyer, Facit 32 — wm 
as above. 
4. Queft ion. 
What number is that which if multiplyed by 25—4—2, 


#! 


the product may be $18 — 6 —- 0 -— 7? 


Divide 818 —— 6 — © -— 7, by 25 —4 — 2, andthe 


quotient is [the multiplicand fought, Facit 32 — gi=— 6 
as before. | 


8, Rule 
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8. Rule 
To perform oftentimes Multiplication, and Diviſion, by 
one apergtiqn, asif | were ta uwltiply by one number, 'and 
divide by another. 


Firſt, Obſerve how much the Diviſor is more or leſs 
than the multiplier, and if both can be divided by that diffe- 
rence, and nething remain, it may thus be performed, iz. 
Seek how often that number that willſo divide is contained in 
the diviſar, and by the number fo found divide the multipli- 
cand. And when the diviſor is more than the multiplier ſub- 
duct the quotient from the multiplicand, and when it is leſs, 


add it thereunto, and you have your deſire. 


Secondly, Obſerve whether the diviſor may be divided 
by the multiplier, or whether the multiplier may be divided 
by the diviſor, and nathing remain ; then may you divide 
by the quote of the former, or multiply by the quote of the 
latter. And bath theſe numbers (the ! et ang and this lat- 
ter) fo faund for operatzion,may be called compound Ratio's, 
3s relulring borh from the multiplier, and divitor. | 


Examples of the firſt kind. 
1. Mukiply 84—08—10By 12 & dividethe product by r6. 
21 —O2—O2—06 


63—06—07—06 Factt. 


Here the D3vi/or 1s more than the Afultiglier, 


2. Multiply 84—08—10by 16,& divide the product by 1 2. 


28—02—11—04 


I 12—11—9Q9—04 


Here the Dzjv5for is leſs than the Adulriplier. 
Exam- 


Examples of the ſecond kind. 
r. Multiply 98—10—o8 by 1 2,& divide the produdt by 36, 


32—11—06—08 Facit, 


Here the Diviſor may be divided by the 1-ulripher. 
2. Multiply 56—og—o9g by 36,& divide the product by 1 2. 


— —__—_—— RR  omong comm 


170—05—03 Fact. 


Here the Multiplier may be divided by the Divi/or. 
Note yet Iwo things more, viz. 


Firſt, If the diviſor be fo great, and the multiplier fo 
{mall that it cannot be performed by this Rule, as if you 
were to multiply by 5, and to divide the product by 100, 
then ſee whar part of 100 may be divided by 5, and you 
will find it to be the + , which1s 20, and 5 (the multiplier) 
is the + of 20, therefore take the +, and then the + of 
that gives your deſire. 


E xample. 


Multply 84—o8—10 by 5 and divide the product by 100. 


16—11—04—04 £ 


4—02—10—D1. x Factt. 


CCm—mr—eiomemmnm_— I Cn 
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Secondly, On the contrary, if the multiplier in like man- 
ner be _—_ than the diviſor, then nes og_ of the 
multiplier as may be divided by the diviſor, and multipl 
the given ſum by that part, and then multiply that p 
by the part of that part (fo taken) which the multiplier isof. 
As if you were to multiply 4 — 02 —- 10— o1-; by 
x00, and divide the produc by 5 : you know 20 is the -. 
of 100, and 5 isthe |! of that, therefore multiply by 5 
and the product by 4. 


Operation. 
/ " m : 
4— 02 ——I0 —ort + This produceth the 


——_ firſt given ſum again 
21 — 02—— 02 — 06-0 being the contrary. 


| —— 


84 — 08 — 10 — 00-0 


EE ES —— —_— 


Though the fourth Rule in Diviſion, and this 8th. be not 
Seneral, yer you will find them very profitable, for they 
come very often into uſe and practice, and therefore I ad- 
viſe you not to ſlight them. 


Rule 9. 


To divide any number given in integers and Duodecimals 
by a vulgar Fraction. 


oy MEAT AY. ATE 
AE LEBEN NR. X55 


Here Note, that there are 3 caſes to be conſidered, viz. 


[ I [ 
Firſt, If the Numerator be but 1, as 72> J» 7» 
I [ £ I 1 
52 73> 7 7 72 &c. thenmultiply by the deno- 
minator , as you Were taught before for a whole num- 
lb. 


Second- 
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Secondly, Bur if the tiurnerator be 3<=5 - 4, G6. they trul- 
ciply by the denominator as before, and divide by the murne- 
fator, as you were taughe before for 2 whole trurnber. 

irdly, Bot if the Fraction be fuch as you nmiey find a 
OMP Rn _ in wo rhenyetereen 

, then you may work as you have been tauzht inthe 
firſt part of che Sch. Rule. F _ 


Examples of the Firft Caſe. 


Wy 4 i bo 
1. Divide-32 ——10-— 06 By 7 
2 
65 — 0g —- oo Factt, 
A PM TIRE 


— / in X 
2. Divide-54—— 11 — oBBy 7 
3 


274— 10 == 04 Facit 


—rr_—  X—_—_— _________ Wn XW__—_—_—__ 


Examples of the Second Cale. 


| ! 1 5 
1. Divide=75—— o8— 05 By 8 


We nan? 


5) 629-— 03 — ©0 
2 
125——11—02 ; Factt. 


Os CS Oo on WT 
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why 4 A er 
2. Divide-=<5<6 —- 09g —10 By 5 
3 


3) 284 ——01-—02 
94 —— 08 — _— of Fact. 
—— — _—  — - "I 
Examples of the Third C fe. 


8 MH > 
1: Divide-=32—ro—o6 By 3 Here the compound 


16—05—03 Ratiobetwixt 2 and 

3 is 2, therefore I 

H9= 3= 2 | divide by 2, which 

tome is performed by ta- 
king the 2, &c. 


/ n > 
2. Divide-32—19—06 By 7; Here the compound | 
IO—11—06 Ratio betwixt 3 and ; 


—_ 4 is 3, therefore I j 
43—I@—00 Factt. take the 3d. &c. l 


DDE EY 


3. Divide- 32— k0—06 By 5; Here the compound | 
8 — O02 — 07—06 Ratio 19 4. | 


——— —_— 


41 —O0t —O1 — 06- 


DUE ERA RE — newt my oP 


10. Rule. 
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IO. Rule. 
To Divide Integers by Duodecimals. 
Reduce the Integers into Duodecimals, and then divide 
aS you have been taught. 
1. Example. 
Divide-8 By o—06—06 
| : 
Iz (14-9 —_ Facit, That 
———_— is to ſay, 0-6-6 
O—6 —- 6)g6 prunes are contained in 8 
—— | Integers 1, times, 
g— 00 IT , and more the 
2—06 ; 
31 ——©0 


* 5 — CO——00 


” 
>. mma — —_ 


*P——O —— 06 
2. Example. 


— 


Divide 10—08— 04 By 0—08—0g 


I2 
0-8-9.) 128——04 (14— 08 Fact. 5 
12 ——©0 7 — 04 ; 
Cn_ _ 0-0 : 
Z —=03 OT —— O04 
_ 7" A oe 7 
Gs 10 — O08 — 04 Prov. by 
TD m—_—  c-- U——_—_ —— (malt. 


Hi 5 ——_——— ——— — ESE — A nnnnennn ERR — Roo oemnnmmc ora 


- .* Qu * * Qua * *® 


w RR -- RE -I— SY 


REDUCTION. 
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REDUCTION. 


Here are bur 4. particulars that are here neceſſary ta 
be {ſpoken too, viz. | | 
Firſt, How to reduce Vulgar Fractions into Duodecimals. 
Secondly, How to reduce decimals into duodecimals. 
* bag + How to reduce a duodecimal Fraction into its 
welt parts. | 
Fourthly, How to reduce duodecimals into decimals. 


For the firſt, To reduce Vulgar Fractions into dud6- 
Multiply the numerator of the Vulgar Fraction by 12 and 
divide the product by the denominacor. 


Example. 


Reduce 7; into Duodecimalls. 


T2 : ' 2 VEE 
3 +) 36 (: Facit,7 piimes,and 7; which 7; 
; may be brought into the next 
| 36 I Ducodecimall,by ſaying 12 times 
1 is 12, and 12 divided by 5 
makes 2 ſeconds 2 , &c. 


For the Second, To reduce decimals into duodecimalls. 

Multiply the decimal Fraction by 1 2, and cut off as many 
figures at the right hand, as there are places in the decimal 
fraQtion, fo ro be reduced, and to you muſt do continually 
amil you have brought it to the loweſt termes you deſire. 


D Ex- 
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Example. 
I would reduce _ decinalls i into doodecimalls. 


Dh Mi 
{ 
| 


128 Facit 0-10-04-01 dugdecimalls, 
= ' (&. 


$36 


For the Third, To reduce a duodecimall fraftion into its 
loweſt parts, this being performed by the Third Rule in 
Divifzon, I refer you 

For the Fourth, To reduce duodecimalls into decimalls. 

Multiply the duodecimalls by 10 d uodecimally, and cut 
off the firſt duodecimall ar the left hand, for the firſt deci- 
mall : Then multiply the figures cur off at the right hand 
by 10 duodecimally again, and cut off the firſt duodecimall 
at the left hand for the next decimall, and ſo do continually 
until you have brought it as low as you deſire. 

Example. 
Reduce © -$—g -3 dnpdrcdpaſiel into decimalls. 
O-8-.4> 3 
IO 


& 


o 


I1I-6- 6 
10 
7-9 © 
IO 


| —— — pany _— —— 


S—— © 
ID 


6 


9 
F:cit. 6961 decunalis. 


6 


—Im——_—_ - —  —— 


1 9--$— © 


CE OR 
- 
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Of Mean Proportions. 


ere are 3 mean Proportions between numbers menti- 
oned by Mathematical Authours, «5z. Armhmerical, 
Geometrical, and Aſuſical. 


Arithmetical Mean Proportion, is the half ſummie of the 
two extreams added together , as thus, the Arithmetical 
mean between 25 and 14 15 19 + , being the half of 3g, the 
fumme of 25, and 14 added together. 


The Geometrical mean Proportion is the ſquare root of the 
produdt of the two extream numbers multiplyed one by the 
other. 


The Muſical mean Proportion is leſs than the Geometrical, 
and is thus found, viz. As the Arithmetical mean to one ex- 
rream, 10 is the other extream to the Muſical mean. 


But the Geometrical mean Proportion, is of moſt uſe for 
the preſent deſign, and therefore being not tro be found 
without the ſquare root, I ſhall in the next place ſhew 
enough thereof very briefly for the preſent purpoſe. 


Square Root. 


Irſt, The Extraction of the Square Roor of any number 

5 to find our another number that being iquared or mul- 

tiplyed by it telf, the product is equal to the firſt number 
propounded. 

D 3 Thus, 
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Thus, If 144 be a number propounded to find the Square 
Root of, you ſhall find that 12 is the ſquare root thereof, 
for 12 ſquared, viz. multiplyed by 12 producerh 1 44, the 
number firſt propounded. 

Secondly, Square numbers are Single or Compound; Single, 

whoſe roots confiſt but of 1 figure, or Com- 

Root ſquare pound, whoſe roots conſiſt of more than one 
I— figure. 

2—— 4 > he ſingle ſquare numbers areonly theſe 

3 --——- 9 9 under 100, and the ſingle digits from 1 to 


4 16 9 are the ſquare roots of thoſe ſquare num- 
5 25 bers, asin the Margent, and mult (as the 
6 35 multiplication Table) be learned by hearr. 
7 49 All others above 100 are Compound 
8 64 ſquare numbers. 


100 Thirdly , All numbers are either juſt 

{quare numbers, whoſe roots come to the 
ſame without any remainder, as 81 whoſe ſquare root is 9, 
and 9 ſquared is 81. Or elfe called Surd numbers, whoſe 
roots beins ſquared, will not come to the firſt number, with- 
out ſome ation or remainder ; thus 52 is a Surd number, 
whoſe neareſt root is 7 --:. How to find the valuation of the 
remainder, I ſha!l ſhew hereafter. 


Firſt, I ſhall begin with ſingle numbers, both Square and 
Surd. 
Firſt, Of ſingle Square Numbers. 


Here you have nothing to do bur to take the root as you 
find it in the Table. You may draw a quotient for the root 
as you do in diviſion, or rather, you may drawa line under 
the ſquare number, and ſet the root under it. 


E xan: js {f. 
\Hat 1s the ſauare root of 40 -£ Conſider what number 15 
| q 49 


: ich mulriplyed mto it telf will make 49, for that 
number 


FF W YY - 
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number is the root thereof, which if you cannot tell, look 
in the Table, and you will find ir to be 7, 7 times 7 be- 


ing 49- 
49 
Quotient. 7 the ſquare root, 


Secondly, Of ſingle Surd numbers. 


Firſt, find the neareſt root as before, and ſubtract the 
{quare thereof from the Surd number given, and ſet the re- 
main under the root, with a line drawn betwixr them, then 
ro find the value of the remain, add two places (by making 
cyphers) to the remain, then {ſet the double of the root under 
the firſt of the two places you added towards the left hand, 
then put the integers into primes, and find how often you 
may have the double of the root (fo fate,) in thoſe primes, 
and the number found place both in the quotient inthe place 
of primes, and under the laſt of the two places you added at 
the right hand, then multiply and ſubtract as you did in di- 
viſion. 


Burt here note, That you mult be ſure to take no more ; 
than when the double of the root, and the figure face at the 
right hand ſhall be ſo murtipliped, the product may be ſub- 
tracted, for if the product ſhall exceed the number from 
whence you are to ſubtract ; you muſt then take leſs. Bur 
{till you muſt take as much as you can. And when you 
have fo done for the primes, if a fraction remains again, 
you muſt take the ſame order continuaily, uncill you have 
brought it to the leaſt denomination you deſire, putting the 
duodecimals into the next denomination, &c. 


D 3 
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1. Example. 
What is the ſquare root of 17? 


I7 
4 —= 01 — 05—— ©8.. ſquare root. 


DT ———— 


F —— ©O —— OO 
Z —— O1 


DE om aan — wrw_—_ 


, — Z——11——@0— OQ 
8 — 02—— 05 
— — —— — 
* — g——I—TI1-00-00 
$8 —- 02—10—08 


—__ ——C 


——_— _ wa ————_———_—_—_—______ 


*— —1 10 — QO==OS. rem, 


2. Example. 
] demand the ſquare root of 54. 
$4 
| J— 04—— 02 —= 02: ſquare root. 
| $—00—— O00 
1 —— 02 —= Of 


.* =—O2 — OB—— ©O—— OO 
1 —— 02—— 08 — ©2 
* —= O2———07— 08B— 00 — OO 
1 — O02 — O8— ©04— O2 


———— — x 


| 

| 

CE __ —_ 
' 


* =—= 02, — 03Z—03 — OBremam 
Yn, 


| 
| 
| 
j 
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7 —04 —— 02—— 02 
7 — ©4.— — O02 —— O2 
1 — Og—03 ——02 
I —— 04 —— 08 —0qo8 
1 —02 — 08 —— 04 — 04 
1 —— O2 —- OS —— 04 ——©4 
2 — 03 — 03 —0o8s 


EI FOES ON EB 


3. Example. 
I demand the fquare root of 72—o08—o$8— 01 — og. 


72 ——08-— 08-— 01 — 04. 


8 — 06 — og : ſquare root. 
8—— 08 — 08 Note, I put the duodt- 
1 — 04—— 06 cimalls m the places 
m=———— 4 were add. 
* ——=05 — 08——01=—o04 
O1 — OF — OO ——0Oq 


—__ 


Whereby it ap- 68—— 02 — 08 
pears to be a 4——03Z—— 02 
ſquare number. O02 ——I0——0OlI -— O4 


9 


-2—08 —o8B——o1 — og Proof. 
CT ————_—_————ee ns — Err erm — W———— 


D 4 2. Of 


| 
| 
| 


aww wh > ard I * $44. 1 4 
© 5 A ADDR 416 <> os, WT%-2" 44 RIAL. LH £ . TO THIS - op Ws be 8 4 
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2. Of Compound numbers Square and Surd. 


Firſt of Square Numbers. 

When you would find the ſquare root of a compound 
number , whether ſquare or ſurd, you muſt prepare it 
with points, thus, viz. ſet a point over every other figure 
beginning with the firft figure at the right hand, then draw 
rwo lines under the. number for the quotient , and find 
the ſquare root of the firſt period ( rwo figures bei 
in every period after the firſt, which may have bur 5 
and place it in the quotient, then from that period ſubtra 
the ſquare of the root, and ſet down the remain, with the 
next periqd aft er it, and fo you have as it werea new divi- 
dend ; then to find the diviſor (in order to find the next figure 
in the root to be placed in the quan double the root be- 
fore found, and place ir under the firſt figure to the left hand 
of the ſecond period which you fate down, then find how 
often you may have the diviſor in the dividend,and the num- 
ber found place both in the quotient, and under the laſt 
_ figure of the period or dreidentl at the right hand ; then 
multiply and ſubtract as in diviſion. Bur here you muſt 
Note ( as befored directed, ) that you take neither roo 
much nor too lirtle.. And fo you muſt do yntil you have 
ran through all the periods. 2. - 


I. Example. 
What is the ſquare root of 5476 ?. 


5476 


Quotient 74 Square root. 


576 
"44 


| BEES mmeee———noeeF 
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2. Example. 
What is the fquare root of 555025 ? 


$55025 


Quotient 745 Square root. 


650 You may place a 
I 44 wit; the laſt 

| ure you take 
* 7425 down, to prevent 


1485 miſtake in ſetting. 


: ea EE NC — —— — — cc  —— 


2. Of Surd Numbers. 


Aving gone through all the periods as before direCted, 
H to find the value of the remain you are to add two 
places to the remain continually, and then work as you 
have been taught in ſingle Surd numbers, onely with 
this difference ; that you take the 12th. of the double of the 
root as often as yau deſire to have a duodecimal place in the 
Root. 


Eq (—O—Or OCT — 
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; 1. Example. 


I demand the ſquare root of 105032- 
| "7 


105032 


 ——_ C_——_—_—_— CL ns 
324 — 01—00-— {quareroot. 


| 
| 


Joo. 


IS - "TT 
oat T1234 


06 —— ©O—O2—00—OY 
renner en dren NEE CLE : 
—1—01—09-—11 Reman 


SD LING” ON mrdaaned —— — — — 
put cy er ee © " GET Moen 


«7 I Fn 
I 
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2: Example. 


I demand the ſquare root of73876—10—oB0g 


When there are 


duodecimalls in the 


number given take 
them in in the F_ 
you are 0 

ting a point ander the 


laſt you take, to pre- 
vent miſtake, 


79876—10—08—03 


_ 282—07—o6 ſquare x _—_ 


398 
48 
* 1476 
862 
352—10—08 
47 —CO—O7 
23—-06 —07J—-03--00 
3—11—O0I-02-06 


ee 


9 —————_— 


Conn® iS 3 G8 St © 


” Hwy 


232 
2 


mg —__ 


12) 564 
47 —— OO 


282.—07 
2 


FE gg 
hmmm 


12) _ O2 


Mm 


I2) 47— 01 OI ——O2 


ee ons, Ee mes Me 


— 


gr OR 


This laſt Example appears to be a ſquare number: 


A more 


ww MTs LS eaConcad a 264 
=p Py ——_—_ 
_ ——_— I ee eter te tee reies 
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A more Speedier way. 


But more conciſe and eaſie, having ran through all the 


* In _ the 12th. 


after the fir 


t4me 
need do no other = 


oe the diviſor one place 

ack to the = hand,ac- 
counting the laſt figure for 
fixes or (which s all one ) 


take the 6th. of it, and if 


YOu Can have 6 in it count 
x in the place under it, & 


riods of the integers, take 
= 6th. of the root for the di- 
viſor to find the firit duodecimal, 
and afterwards for diviſors to 
find all other duodecimalls fol- 
lowing take the * 12th. of the 
laſt diviſor continually , except 
of the laſt Kpgure therein, which 
ou muſt always count ſo many 
ho or you may take the 6th. 


fer the odd ſixes (if ary) of the root continually. The 
in the next place, if there former way gives youthe reaſon 
be no odd ſixes, fill up the of this, for being to multiply by 
next place with two cy- 2 and divide by 12, the - will 
phers,as you may ſee in the produce the ſame, 2 being + 
Example. of 12. 
I. Example. 

342 —04 —06 —10-—03— 11-01 02, 
1 i500 —- £6 w—_ ſquare Root. _ 

242 E 

28 
| In8$— os —— ©6 
Z3——00——06 


—nlr—_— 


* ——OI —— 06 —— IO —— 03 


3 — OI — ©O ——00 


— 


1 — 06 — 10 —03—11—0Ol 


3 —0I —— 00 - 00—06 


—— 


—_ 


* — 04 — 0Z—08 — 01-02-00 


3 — OI —00—OI-00-01 


——_—_— 


——_—_— — CS CI 


Remain—1 —— 02—08 — 00-01=11 


Book I. 


, 


| 
| 
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1 8-06=-00-06-01 
18-06-00-06-01 (Multiplyed by the = 2 


4 I y VIRe mm 
3 


I 11=00-03-00-06 


333=00-09*-OI- 06* 
9-03-00 —03—=09 06 
00-09 - 03-00 -0Z3-00-06:* 
OI =06 -06*—=00=06 -01* 
1 —=O02-08 -©00=0O1I —=II 


342-04-06 —10-03=11 —C1=02 —00 Proof. 


—__ 


2. Example. 


What number is that which if multiplyed into it ſelf the 
product ſhall be 113095-07-00-08-03=06-0g9? 


T 3095—07-00-08-03-06- Og 


336—03-06-09. Facit. 
_—_ 
63 
4195 
666 


I 99-07: OO 
56—O00-03 


—— 


— 


31=-06=-03=08-03 

4- ©8- 00=06—06 
3=06-00-05 -03-06-09 
©4- 08-00 - 07 - 00-09 


_———_ - ——___ _—_— 


AB ———_ 


* nt © . © * #® * # o 
—_— py —_— | S 0 
- 


= CC —_ 


—O— —- - —_ 
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336—03—06—09 


| | 
_—__— Multiplyed by the Ratio's 
2017—09—04—06 | of 336, viz. by 38 


mm —_—_—_ __—_—_—_—__ 


16142—03—00—00 


Sf 7 
.1 12995 —O9—OO0—O00 | 
84 —00—19—0B8—03 
I 4—O0—O01—O0g9g—04—06 
1 —O09—O0—02—O08—00—0g 


—  ., ww 
<——__ 


NN ——_ _— 


113095 —07—00—08—03—06—09 Proof. 


oe — —_—_ ee 


Some Uſes of Square Numbers, aud 
their Roots. 


Irſt, To makea ſquare two, three, four, or any num- 

ber of times bigger than another = 

Square the ſide thereof ( ro find the -Content,) then dou- 

ble, treble, or quadruple the Content, as yon have occaſi- 

on, and the ſquare root thereof extracted ſhews the fide of 
the ſquare deſired. 

So having the Diameter, Semi-diameter, or the Circum- 
ference of a Circle, to make a Circle, two, three, or four 
times bigger than the other. 

Square it and then double, treble, or quadruple the num- 
ber (as you have occafion,) and extract the Square Root 
thereof, fo you ſhall have the Diameter, Semi-diamerer, or 
Circumference of a Circle thar ſhall be rwo, three, or four 
times bigger than rhar other Circle, 

| Second- 


Sos TC Ay O—— - ag pop 23; gs 
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Secondly, To find a npmber which anultiplyed jato it - 
ſelf, the pradugt ſhall be the auwaber given. 

The ſquare root of che pumber pen peapecth the nas. 
ber which muliphysd jnco it lf Iholl make up thas given 
number. And this may be ſeen by the laſt Example. 


Thirdly, To find a Geometrical naean proportion be- 
rween two numbers given. / 

Multiply thoſe two numbers one by the other, and the 
{quare roat of the product is the Geometrical mean propor- 
tion between them. AS ſuppoſe an Oblong were given to 
find the fide of a ſquare equal, multiply the length by che 
breadth (to find the Conrent,) and the ſquare root thereof 
is the fide of the {quare equal. 


gr A General of an Army having a certain num- 
ber of Souldiers tro know how many ſtand in Rank 
and File, ina ſquare Battaha. 

The fquare root of the number _ the number of Soul- 
diers that muſt ſtand in Rank and File, in a ſquare Bartralia. 


Fifth, The fide of a ſquare being given, to find the length 
of the Diagonal. 

Double the ſquare of the ſide, and the ſquare root there- 
of is the Diagonal. 


The Cube-Reof. 


1. THE Extraction of the Cube Root of a number, is to 
4 find out another number, which being ſquared, 
(viz) multiplyed by ir ſelf, and then that {quare Cubed, 
(41z.) multiplyed again by the product of the firlt multi- 


Plication, produceth the number firſt given. 


} 
N1i'c 
a4 + » 
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Thus 1728 being a number given: 12 his Cube-Root 
ſquared is 144, and 144. multiplyed by 12 again (which is 
the Cubing of 12) makes 1728, the number given. 

In like manner to find the Cube-root of S.,the root is 2,for 
2 times 2 is 4, and 2 times 4 1s 8. 

. _— All cube m—_—_— are 
CT oor e or compound , ſingle cube 

_ _—_— RA we... are only Pg. in the 
I 1 | following Tablet, whoſe cube 
La 8 | rootsareexprelt by 1 figure only. 

» 1 27 All other cube numbers above 
16 | 64 | 1000, are compound cube num- 
25 | 125 | bers, whoſe cube rootsare expreſt 
by more than 1 figure. And thoſe 

49 | 343 j 9 fingle numbers in the Tabler are 

64. | 512 | tobe learned by heart, as the mul- 

81 | 729 | tiplication Tableis. 
too llooo | —Thirdly, All numbers are right 
ro ſingle, or compound cube num- 
bers, whoſe roots cubed are juſt 
equal to the firſt given numbers. 

Orelſe they be Surd-numbers, whoſe neareſt roots cubed 
will not be equal to the firſt numbers given, as 130, his 
neareſt cube-root is 5, which cubed is but 125, and 6 cubed 
15 216. 

Fourthly, When you would find the cube-root of any num- 
ber, you muſt prepare ir with points, to diſtinguiſh it into 
cubes, or periods, by putting a point over the firſt figure, 
inthe place of unites, andthen on every 4th. figure towards 
the lefr hand. 


—_ 
O © e001 On w bh = 
(VS) 
Q 
- 
QA 


And Note that ſo many points as the cube number hath, 
ſo many figures will be in the cube-root thereof. 

The operation whereof mind in theſe following Exam- 
ples, the precepts being very difficult to expreſſe in words, 
and more to underſtand. 


I wilt 
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I will onely lay down this as a general Rule, and as plain 
as I can make «, viz. 


Firſt, Find the Cube of the firſt period, and ſubtraQt it 
there from (as in Diviſion) putting the root in the quo- 
ca, put the next period to the remain, for a new 
Dividend. 


| Secondly, Triple the root, and ſet the firſt figure under 
the ſecond figure of the next period, taken down. 


Then triple the ſquare of the root, and ſet the firſt figure 
under the third figure of the ſame period, and add it toge= 
ther for the Diviſor. | 


Thirdly,Seek how many times you may take it out of the 
Dividend.and fer the figure found in the quotient, then Cube 
the figure found, and ſet the firſt figure under the laſt figure 
of the period, then multiply the former triple of the roor 
by the ſquare of the figure found, and ſet the firſt figure un- 
der the {econd figure of the period ; then multiply the for- 
mer tripple ſquare of the root by the figure found, and ſer 
the firſt figure under the third figure of the period ; then add 
it altogether and fubtract ir from the dividend. Bur here 
note, that if it be more than the dividend, and ſo may nor 
be ſubtracted, -o& pon muſt alrer the figure in the quotienr, and 
makeitleſs, and work it over again ; but you mult be ſure 


to take alwayes as much as you can. 


?. Ex ample. 
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1. Example. 
Fo find the Cube-root of 39304. 


39304 (34 
27 Cube of 3 


12304 Dividend. 


og Triple of 3 the root. 
27 Triple ſquare of 3 the root. 


Total 279 Diviſor. 


64 Cube of 4 , 
144 Trip. of the former root 3 by the fqu. of 4. 
108 Triple ſquare of 3 multiplyed by 4. 
E 12304 Total, which ſubtrafted, from the Divi- 
dend leaves nothing, by which it appears to be a right Cube 
number. 


Note, For Triplng, Squaring and Cubing, muſt work. 
$400 4 wajt Paper, and ſet down their produits, as in the 
Example. 


2. Example. 


Duadecimal Arithmetick. 


Book I. 


2. Example. 
To find the Cube-root of 41063625. 


4106 625 45 
27 gf? 
14063 Dividend. 
9g Tripleof 3. 
27 Triple ſquare of 3. 


Total. 279 Divilor. 


64. Cube of 4. 
144 Triple of 3 multiplied by the ſquare of 4. 
108 Triple ſquare of z multiplied by 4. 


ee 


Toral.12304 Which ſubtracted from the dividend, 


Leaves 1759625 Dividend. 


102 Triple of 34. | 
3468: Triple ſquare of 34- 


34782 Divilor, 


125 Cubeof 5: ; 
2550 Triple of 34 by the {quare of 5. 
17349 Triple {quare of 34 by 5. 


Toral.1759625, which ſubrracted from the laſt dividend, 


tro be alto a cube number. 


leaves nothing, whereby it appears 


E 2 3. Ex- 
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Z- Example. 


948318316 (456 
64 I have here fate down, 
rm onely the working, for 
30818 the learners practice. 
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455 The Cube-root multiplyed by ir 
455 elf, (that is to ſay) ſquared. 
2736 
2280 
182.4 


producerh 207936 for the ſquare, which multiplied b 
456 the root again, that is to as nr 


1247616 
1039680 
831744 


product 94818816 for the Cube, the fame with the 
——— given number which proves 
the work to be true. 
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&. Example. 


This ſhall bs of a Surd Number. 


I ſhall not ſhew you 
now to find the value of 
Frafttons of compound 
- numbers, (ſuch as the 
fraction here is) becauſe 
it will be too trouble- 
{ome unril you can find 
the value of eaſier Fra- 
Ctions, which thar you 
may , I will next give 
you two or three Exam- 
ples of ſingle cube num- 
bers,with Doodecimalls. 


20229778 (587 
125 


101094 
343 
8526 
70644 


| W—_— __ — OS 


7150003 
: + 35786 Remain, where- 
_ appears to be a Surd num- 


I 


To 


50: | : IX" - 
Mou Ew opt oth 


"3 nm 


0 Hot: . 


Book I. 


Duodecimal Arithmetick. 


Fl 


To find the Value of a Fraftion. 


we a Fraction remains and you would know the 
value thereof : you mult add three Duodecumall 


places to the dividend continually , 
raking down the Duodecimalls of 
your given number (if any) in their 
proper places, and work Duodeci- 
mally, (that is to ſay) in Trippling, 
Squaring and Cubing you muſt con- 
tinually take the +; of the products 


as long as you have Duodecimall 


places to fill up : Onely obſerve that 
you {till work Duodecimally accord- 


ing to the ſecond way of Multiplica- . 


tion. As ſuppole you were to mul- 
ciply 1 —4 by 1— 3 then you 
mult place it as in the Margent, fo 
the product will be 1 —8 — o, 
whereas if you multiply it according 
co the firſt way (by taking the parts) 
ic will be onely 1 8, as in the 


gz n—_—_— 
ns 
4 — © 
ng —— 


LO mt _—_— 


1 —=4 
Hue Y 
1 —4 
0 —4 


OO 000en=——m—=agci 


z——$ 


Margent : ſo the Cypher being omitted it may breedan 


errour 1n ſetting your figures. 


i. Exams 


, | k I. 


1. Example with Duodecimalls. 


/ "A [4 . 
I 1—8—5—4 (5—4 Cube roo 
Cube of 5.125 ſubtracted. 


Remain -- 26— 8—35—4 Dividend. 
remain — 


f &. 
> _—_ 
GC—Z— —. __ 


T Di tle of 
otal 


OIOD ATT GLO - I rip o {qu. of 5 multiplied b Y - 
ETe 
$ CEEEND g  E—_ 9 _—_— Remain W F by 
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2. Example with Duodecimalls. 


RES 
27 Cube of 3. 
Dividend 11—5—3—10 
Diviſor 2—3—9: Trip. of 3 is 9: trip. {qu.of 3 is 2-3. 
5—4 Cube of 4. 
1—0—o0 — Trip. of 3 mult. by the Squ. of 4. 
g—0—— — Trip. ſquare of 3 multtiplied by 4. 
10—0—5—4 Total ſubtracted. 
Dividend. 1—q4-10—6— 1—6—o Remain 


Se 


10—0 triple of 3 — 4. 
2—9g—4— o — Trip. {quareof 3—4. 


—— 


2—g—4—10—0 Diviſor. 


NEE cw moon. 


1—6—o0 Cube of 6. 
2—6—0—0 trip. of 3-4 by the {q.of 6. 
1—4— 8&—o—o— trip.{qu.of 3-4 mult.by 6. 


1—4—10—6—1—6—o Total ſubtracted. 


PEER nor — na—_—_—_—— 


Remain — *— — * =" =— —_ whereby it appears to 
be allo a Cube number. 


3. Exam- 
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3. Example with Dudattcimealls, which ſhall be a Surd number. 


88-10-744-7-7 ( 405-6 


on 
24 
2-00-t0- 7-4 Dividend 4-5-6 Cube-roort 
4-01- o— Diviſor 4-5-6 
10-5 17-I0- © 
2-01-00 I-05*-10" - 
1-8-00 O-Oq. -05 -6* { 
———— 2 -02- -g 
3-10-01-10-5 I —— | 
++ — 2 19-10-06-3 i{quared, | 
*- 2-08-08-11-7-7-0 divid. 4-5-6 ; 
4-10- 7-4-3— divit — Ai —_— 7 
——CT—TCCD—— Og-I I-3-1-6 } 
hs $-03-04-7-3-O 
Z-3-9-O : 79-U6-OI-O-O-O 
2-5-3-1-6 Remain added 03-02-6-3-1 
2-5-6-5-4-6-0 Cubed 88-10-07-4-7-7 
Remain —=* -3-2-6-3-1-0 which proves the work to | 
be true. | 
whereby it appears to be a | 
Surd number. 


I ſhall now give you two Examples of compound cube 
numbers with duodecimalls in order to ſhew you how to 
find the value of a Fraction of ſuch a number. One of the | 
Examples ſhall be of a right cube number, and the other of | 


a Surd. 


I. Exam: 
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1. Example. 


60+0-0-2-0-$-4 be a right compound cube numibet 
po ro extract the cube root thereof, 


. TRY 7 WH / ” 
94.36 One ene (45—06—04. 
64 Cube of 4 ſubtracted. 
Remain-303 69 Dividend. 
"  12- Tripleof 4. 
48 — Triple ſquare of 4. 
_— Toral. 
| 1 2 5—Cubeof 5: 
3 0 0—= _ of 5 multiplied by the triple of 4. 
2 40 - Triple ſquare of 4 multiplyed by 5. 
Toral. 2 7 1 2 5—Subtrated from the laſt dividend. 
Reman 3 2 4 4-0-0-2 Dividend. 
11-3 — Triple of 45 Duodecimalled. 
506-03 —— Triple fqu. of 45 duodecimalled. 
Total —- $07-02-3 — Divilor. 
OI-6-0 Cube of 6 duodecimalled. (cimalled. 
33-09-0 SqU.of 6 mult. by the trip.of 45 duode- 
_ 3037-06 trip. tqu. of 45 mult. by 6 duodecimalled. 
Total - 3071-04-6-0 ſubtracted from the laſt dividend. 
Remain 172-07-6-2-0-5-g dividend. 
1 1-4-6-—Trip. of 45-6 duodecimalled. 
__43-9I-6-09-0 —- Trip. {qu. of 45-6 duodecim. 
Total _ 43-01-7-08-4-6—Divior. 
5-4 Cube of 4 duodecimalled 
O1-3-02-0-0 Squ. of 4 mult. by the trip.of45-6 
172-26-3-00-0 trip.ſqu.of 45-6 multiplied by 4. 
total. 172-07-6-02-0-5-4 ſubtracted. 


Ret. =o nr ne nothi whereb 1 ars 
be a Cube number. __— m— 


2. Ex- 
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2. Example. 


, H "1 #148) VU HTM 


Let 267902—11—11—10—10—3—11 be a compound 
number with duodecimalls to extract the Cube root thereof. 


267902 —11—11—10—10— —3—11 
216 


' 51902 gy ny 


46144 
*$758—11—11—10 
I— 4— © 
_ 1024— © 
FOEY— 4 © 


———__ —— « D__ 


*—TIO— $5 
go— 4 © 
$120— © 


— 


—_— Jo 
605J— 7J—OI— S—IO0— 3—TT 
ED OI— AO] me 3 
86— $5—04— 6—03 - 
_—__8$6— 5—059—10— 4—3___ 
2—4— 7 
| RE an ns 
COS J— JO 
Yen Poon Yon ne ooo Op 
Remain — ++ —+—* —* — 9—$— 4 by whichir 
appears to. be Surd number. Note, 


| Proportionable, &c. 
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Note, In multi ing the Triple of 64 in Duodecimalls, 
(viz. 1—4—0) 5 the ſquare of 5, 1 multiply it by 5, and 
the produit thereof by 5 again ; ſo in multiplying the triple of 
64— 5 in Duodecimalls, (VIZ. 1— 4—1—3) by theſquare 
of 7, 1 multiply it by 7, and the produtt by 7 agam. And ſo 
you may alwayes do m multiplying the triple by the ſquare, and 
may ſave much trouble. 


Some Uſes of Cubick numbers and their 


| Roots. 


HE uſe hereof is much like the uſe of the ſquares, only 

what they perform in the Superficies of any figure, 
theſe perform in the ſolid bodies thereof, for it ſerveth to 
find a proportion between like ſolids. Therefore, 

To make any cubical or ſolid body equal to any two 
leſſer ones, take the fide of each cube and multiply it cubi- 
cally in it ſelf, then add them both together, and extract 
the cubick root from them, and that ſhall be the fide of the 
cube equal to them both. . 

And as it falls out thus in {quare cubical bodies, ſo is it 
likewiſe in round Bullets or folid Globes, for as the cube of 
the Diameter of one Bullet, is to its weight, ſo is the cube of 
another Diameter to its weight. 

So as the cube of the Diamerer of one ſolid Globe is to its 
Solid Content, fo is.the cube of the Diameter of any other 
ſolid Globe, to its Solid Content. 

And as it 1s in round and ſquare ſolid bodies, fo it is in 
all ocher ſolid bodies. So that knowing the Mold and bur- 
then of one Ship, you may build another thereby on the 
fame mold of what burden you pleaſe, after this manner, 
viz. Take all the dimenſions that make the ſhape and mold 
of the ſhip, and cube them ſeverally, and fo make each part 


The 
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The Rule of Three. 


Ere = have three numbers given to find a fourth. 
Where obſerve. 


If more requires more, or leſs requires leſs, the propor- 
tion 15 Direc. And then you multiply the ſecond 


number by the third, or the third by the ſecond, and divide 
the product by the firſt. But 

If more requires leſs, or leſs requires more, the propor- 
tion is Reverſe; and then you muſt multiply the ſecond 
number by the firſt, or the firſt by the ſecond, and divide 
che product by the third. And the Qyotient in both gives 
your deſire. 

The firſt and third numbers muſt ſtill be of the ſame kind 
or ſpecies,and the anſwer will always be of the ſame kind or 
{pecies with the ſecond number. 

Three or four Examples in this Rule will be ſufficient, 
there being bur litcle uſe thereof in this Arichmetick. 


1. Example. 
By the Area of one Circle to find the Content of another, 


knowing thediameters of both. . 
As the ſquare of the Diameter of the known Circle, is to 
its Area, fo will the ſquare of the diameter of the unknown 


Circle be to its Area. | | 

The Area of 2 Circle whoſe diameter is 2 foot 4 inches 
is 4 foot 3 inches , parts, I demand the Area of another 
Circle whoſe diameter is 2 foot 1 1 inches ? 


Book 1. Ducdecimal Arithmetaxk. 79 
Foot. Inch. Foot. Inch. Parts. Foot. Inch. 
2— 11 
2— 11 


2— 8— ar 


5—$—4 ) 35 — 4— 8-3-4 (6— 8— 2fac. 
36 — 4 ——$8 that isto fay 6 foot $ 
32—38— o inchesand 2 parts. 


'z——$— $83 
gy —_ Joon 


— 


2. Example. 

By the diameter of a Ciacle to find the Circumference. 
As 7to 22, ſo is thediameter of any Circle to its Circum- 
ference. 

: Ya the Circumference of a Circle whole diameter 
is 3 foot. 
Inches. Foot. Inches. Foot. 
O— J— I ——J0: : —-3 


3 foot. inches. 


—— 6 ( 9g — {5 Fact. 
3 


WE ———__—_e—_—_—_—_— 
OI nn 
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3. Example. ; 
By the Circumference to find the diameter. As the Cir- 
oleic of one Circle is to its diameter, fo is the Cir- 
 cumferenceof another Circle to its diameter. 
" The Circumference of a Circle is 9 — «x. e diamie- 
ter is 3 foot. I demand the diameter of another Circle, 
whoſe Circumference is 1 foot 10 inches. 
Foot. inches. foot. foot. inches. | 
_ 0246:00x% wana IK 1 ——10 
w=—— w—_—— Foot. Inches i 
9— 8 5-——06— ( — 7 Fact. 
g——O06—0 
gy ——O0$g-Iq 
* ww ot 
4- Example. 
To find the ſolid Content of a Globe by the diamerer. 
As 21 isto 11 ſo is thecube of the Diameter to its ſolid 
Content. 
| Foot. inches. 
There is a Globe whoſe diameter- is 1 =——- 9, I de- 
mand its ſolid Contenr, 1 


Foot. 
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fo. inch. foot. inches. 
I—9—0-—11:; 3 —I—9g-—0 

—— 


z—6 


5. Example. 


| By the ſolid Content of a Globe, to find the diameter. 
AS 11 isto 21, fo is the fol Content to a fourth nume 
ber, the Cube root whereof will be the diameter. 


foot. 
There is a Globe whoſe ſolid Content is 2 —=<9—3 —3z 
: I demand its Diameter. 
| II —21:; 2-——g — $8-—3 


I multiply by theRa- 19 ni ——g-—9 
tio's of 21,viz,7 & 3. 


MII Rr a 


11(58 --11 —5 —3 


, > 
- 
« 
i o 
LE —  H- —_ 


Facit. 1 ——9g ——* ——* Cube root. 


——— Ry — — 


þ Duw 


i 
z 
f. 
£ 


_"_ RR; 


n * TO EPI I ts de ITS 11 2 - 
4 


* > 2462: 0 4 LA... 4nrWir 


— 4 a <4 7 A rr ng cada 


mY ener ww 


Book II. 


Duodecimal 


phy 9 4 


Menlſuration: 


BOOK. IL 


— ea ee eee 


Shewing how to Meaſure Superficies, 
and Solids. 


I. Of Swperfictes. 
3 Firſr, Of Squares, and Oblongs or *Parallelograms. 


5 Nder which Head are contained the meaſuring of 
Z Eoard , Glaſs, Pavement , T yling, Waunlcor, 


3 Walls, and the like ; whoſe forms are either 
: Squares or Parallelograms. 


F 2 And 
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Note, If the Carpenters Rule be maae 3 foot long with a 
Font at each foot, it may be folded ro 1 foot, to be carryed in 
the Pocket. And if theſe following Lines be put thereon, and 
Duoaecimally divided, all forms uſual may be meaſured and 
cat by one ard the ſame Rule, viz. Multiplication in Duo- 
decimails ;, and that whether they are to be meaſured by the 
ſquare or Superfictall foot, or by the Solid foot, or by the ſquare 
yard, QC. 

The Lines. 
foot. inches. 

The ſquare foot I —CO—O0—O00—00. 
The diameter {quare foor —— 1—01—o06—05--5-5. 
The diameter {qu.in{cribed foot.-0—08—04—o0g9—8 - 
Theeircumfer. 1qu. inf{crib. foot—-4—o05—10—5— 
The circumfer.ſ{qu.diameter foot.3,<6—6—6—10—2. 
The ſquare yard. — —— 3Z—O0—O0—O0—0— 


CEIIES 


And having fully inſtructed you in the Aliquot parts of 


I2, I ſhall now ſhew you their excellent uſe in meaſuring. 


Firſt, Of Boards and Glaſs, both beings meaſured by the 
foot ſquare. 


Problem 1. 


A peice of Board 16 inches ſquare, how many ſquare feet 
doth it contati. 


The Rule. 
foor. inches. Multiply the length by the 
1 — ©+ breadth , which may be 
OF — O4 performed ( as you have 
tn — been taught) by the Alt- 
facir.—1 ——29 — 04 quot parts of 1 2, that is,to 


tay 1 foot 4 inches by 1 


—_—_— 


foot . inches, as i the Margenr. 


Pro 


M97 ID 
*,4 _ LS , F i x 
Es erg 35 5 oy Wh oh - =O ; ; : 
Gear En oa on ag | Mfg nr Lon Rn EHEIIY 
Bn Wen dev aig, PL ESA bo RED EE ns "HEX SI IE HEL» ot 1 -es I CE SEED, A 00 x OE Ws 
: , LE SNP ILSLIIES rar An Mop 2 ate Shea NO: ao L oa rf EET. 1 
+ . 23 we” 5 ET IOBE 4 ID 


oc 


Ld” KY ! 
th = I SES | 
Wea FS 53G 


7 x « x = Bo 99 E334 uh IR TO tan. 
TIN Lb IE ID Eg ge HOTISS CT de re ls IN 
HEE ee Ba lay 1272-1" HS ACRENG 


I OP R OeS, 
£ Pn ny pee Ws 
KEDS POPs os os 
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Problem 2. 


A Board 5 foot long, and 10 inches broad, how many 
ſquare feet doth it contain ? 


Foot. inches. Or thus, 
F —— OO inches. 

—_—— 10 
2 — 06 5 

1 —— OS — 
4.— O2 

Facit. 4 —-— O02 W— —— 
Problem Z»+ 


A Board 16 - foot long, and 9 + inches broad, how ma- 
ny ſquare feet doth it Contain ? 


Foot. inches. 


16 — 06 Note, I take + the given num- 
——— ber for 6 inches, += of that for 
3 — 03 3 inches, and - the given num- 


4 —01-—©6 ber again ſetting ic one place 

OS-— 03 back for6 parts, according to 
——— The 5th. Rule in Multiplication. 
Facit 13 —— 00 — ©9 


— c__ = 


Problem 4. 


A Board 16 } foot long and 1 foot 3 inches and © broad, 
how many ſquare feet are there contained in it ? 


v3 Foot, 


86 


Duodecimal Menſuration. 


Foot. inches. Parts. 

16 —- 09g —— OO 

4—— 02 ——03 
O8— 04 — 06 


ee ag ng, 


Facit —21 -—— 07 — @J—06 


DD ng —  —qcqc-q-—-—q—--. 


Book II. 


I take the whole given 
number for 1 foot, the 
+ of the given number 
for 3 inches, and the + 
of the given number pla- 
ced one place back to the 
right hand for + an inch. 


Problem 5. 


20 Boards each 16 foot, 6 inches long, and 1 foot 2 }. 
inches broad, how many ſquare feer do they contain ? 


20. Boards 


160 
320 
IO 


330 
55 
13——9 


6 —— 1O0—— 06 


OR, —_—— 


Fact ——405 —- 07 —— 06 


Here I multiply by 8, and the product by 2, becauſe 
2 times $ 1s 16, according to the Sth. Rule in Multiplication, 
(8 and 2 being the ratio's of 16,) then I take the - for 6 
inches, and add the rwo products together, then I take the 
whole total for 1 foot of breadth, and for 2 inches I take the 


=» and for 6 parts the + of that, and for 3 parts the -; of 


that. 


Prob. 


io Ws 
pe. I 
on 4 
; 
8 
£ 
8 
Fe 
vaty 
7 OS, 
bit 
FINE 
4 
3 
& 


+, 6 
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100 Boards each 15 —- , and 1 foot 5 inches 
broad, how many ſquare feet do they contain? 
100 Boards. 


gOO 


— — 


I 500 
33——0O4 


15333 —04 
JI1I——UuI ——@ 
127 —09 ——O4 


Fact—2172 — 02 — O08 


—— 


Here again, I multiply the 100 Boards by the ratio's of 
15, viz. 3and 5, then I takethe + of the Boards for 4. 
inches, and add the rwo products together. Then for the 
breadth, Itake the whole total for 1 foot, and for 4 inches 
I take the + , and for 1 inch the ! of that,and add the 3 pro- 
ducts together. 

Problem +7. 

A Board 7 primes or inches, and 2 ſeconds or parts long, 
3 primes 6 ſeconds broad (that is to fay, 3 inches and -- 
broad,)how many long inches of the {quare foot contains it ? 
Or if you will (and which is all one) how many primes of 
the ſquare foot contains it ? 

primes ſeconds. 

7T——o2. Facit 2. inches or primes, 1 ſecond, 1 
— third broad, and 12 inches or primes 
1 —— 09 — O6 long.l take + for 3 inches or primes, 
o3——07and then + for 6 ſeconds placed one 
place back,by the 5th. Rule in mul- 

Facit—2 —— o1 —— 01 tiplication. 
F 4 Prop, 


- 
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-Problem S. 
A Board 14 foot 6 primes long, and 9 primes broad at 
one end, and 7 primes broad ar the other, how many ſquare 
feerdoth it contain ? 


foor. inches. 9 

14 — 6 the length #7 
4——10 16 

4——10 —_— 


8 true breadth. 


_—Pr——— 


—— o8 Facit,I take ; 
W——-- ; for 8 inches or primes. 


Problem 9g. 


Having the Breadth to find how much in length will make 
the foot ſquare ? | 


The Rule. 


As the breadth is to 1 ſo is the ſquare foot to the length, 
that ſhall make the foot ſquare, whether in feet or inches : 
therefore divide the {quare foot by the breadth given ? 


1. Example. 


A Board 9 inches or primes broad; what length makes the 
{quare foot ? = 

foot inches Note, 12 long inches of the 

9) 12 t—o4  fquare foot are each 12 

| inches long, and length be- 

3 Facts. ama 1 it muſt be 

1 foot 4. inch.for the quote. 

| : | 2. Ex- 


by 
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2. Example. 


A Board 10 inches + broad, what length makes the 
{quare foot ? 


10——9) 12——00 (1-01-04-08 facir the length 
| 10——09 of the ſqu.foot. 


——_— 


— 


L ——— 


! ——08—00-—00 
* —10—— O00 


anne 


Problem 10. 


There is a Window that hath 4 panes of Glaſs, each uo 
x foot 9 inches and * broad, and 4 foot 7 + inches long, 
how many {quare feet of Glaſs are there in all ? 


Foot. 
4— 07 — 06 


+ Y 
EE —— ——— 


CC 


18 — 06— 00 
g——Oz-——— 
$7 —_— 
Og —— 03 


Pre —mner oa 


Facit.33 — O0I—— 09 


£ I multiply the length by 4 the number of panes, facit 
| 18 foot, 06 inches, thenl take 18 foot o6 inches for 1 foot 
breadth, the 2 for 6 inches, the 7 of that for 3 inches, and 
the * of 18 foot, 06 inches again for 6 parts, ſetting it one 
place back. Or the 6th. of 3 inches. - 
Prov. 


"2 
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: "42 
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Problem 11. 


There is a Window that hath 5 panes of Glaſs, each 
pane being 3 foor, 10 inches, 9 parrs high, and 15 inches 
10 parts broad, how many ſquare feet contains it ? 


Foot. inches. parts. 
z3——10 — 0g lugh. 


Ig —— O05 ——09 
J_— 0-02 
9 —— OB—10-—06 
6 — OF —II——©0 


——— 


Facit.—25 —— 08 — —_—_— 


—— ———— 


I multiply the heighth by the 5 panes, and the product 
by the tecadeh as fermerty. ; : 


Thus far concerning Foot Meaſure. 


[L, 
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+ | Secondly, Of Pavements, VV ainſcat, 
es | 1 yling, Plaiftering, &c. Theſe being 
: meaſured by the Tard ſquare. 


Problem 1. 


be in the Pavement ? 


Firſt, I put the feet into 


Note, If you have a'yard 
Duodecimally divided, you 
may meaſure all Superficies 

it that are to be meaſur- 


ed by the yard ſquare and 


: Work as you are taught for 
£ the foot ſquare. 


Here 1s a Court to be paved that is 18 + foot long, and 
14 © foot broad, how many yards ſquare will there 


yards both of the length and 
breadth, and then multiply the 
one by the other ; thus, viz. 
Firſt I multiply 6 yards, o foot, 
6 inches, by 4 yards, then for 
the 2 foot 6 inches, I take the 
+ for 1 foot ( becauſe 1 foot is 
the 4 of ayard,) then for 1 + 


foot, I take the :, that being the 


2 of a yard. 


yards. foot. inches. 


29—2 ——og Facit. 


— 
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| yards. foot. inches. Here I multiply, 4 yards, * 
| 4——2 ——06 2 foot, 06 inches, firſt by s 
| | 6 ——©O—— 06 -_ facit 29 yards, then ® 
it rn tn nn or 6 inches, 1 take the + be- 
[ 29— 0 — OO cauſe 6 inches is the : of a | 
[ 2 —— OF yard. 


LY 
2 4 


29—2 ——0z5 facit. 


DE 


Ne —_———————.———_ 


The Common way. 


| Foot. inches. Note, The Common way 
| 18 —— 06 | #5 to multiply the re: 
14 — 06 by the breadth in feet and 


a — inches, and to divide the 
129 ——06 by theratio's produtt by g,becauſe there 


eg—_—_s of 1 4. are 9 ſquare feet in a 

259—— ©O ſquare yard, and accord- 

9 —03 ingly I have wrought it by 

wn the common way, that you 

9)268 — 03 may ſee the verity of the 
Duogdecimal way. 


29 —02 ——0z facit. In dividing by 9g there re- 
mained 7 at feet which muſt be accounted 7 yard, therefore 
7 multiplied by 3 facit 21, which divided by 9 facir 2 foot, 
and 3 remains which are +2 of a foot, viz. 4 inches, and the 
3 inches ſquared makes 9,which divided by 9g makes 1 inch, 
which added to 4 facit 5. 


Problem 2. 

A Room 18 foot long, and 15 foot broad is to be paved 
with Stones of 8 inches long, and 6 inches broad, how ma- 
ny ſuch ſtones will pave it ? 


Foot. 
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Foot. inches. 
18 8 in multiplying 8 inches 
IS 6 I takethe + facit 4. {qu. 
= Inches. 
go by the ratios _ inchesor +. 
270 ( of 1 FL 


3 to divide by 4 inches is multiplying by 3. 


8ro Facrit. 


Problem 3. 
There is a piece of Wainſcot that is 16 -; foot long, and 
$ * foot broad, how many ſquare yards doth it contain ? 


yards. Foot. Inches. 
g ———TI O6 
2 ——_— — 
(—_—_—_—_—_—_——_— CC ooo mnt 
II O OO 
I ——— 2 -—-—— O06 
2==—2 O03 
I O4- 6 
Dee eee is 


Ol 6 


Facit. 16 's 


| R—__— ooo 


Or thus. 
vards. Foot. Inches. 
2-—2 —— 09 

o6 


o6 Facit, the 


Prob. 
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Or thus, 
yards. foot. inches. Here I multiply, 4 yards, 
4——2 ——06 2 foot, o6 inches, firſt by 6 
Memon ———OS ards, facit 29 yards, then 
rp ———s or 6 inches, 1 take the - be- 
29—0O — OO cauſe 6 inches is the - of a 
2 —— OF yard. 


29—2 ——0z facit. 


ſO 


The Common way. 


Foot. inches. Note, The Common w 
1$-——66 | 5 to multiply the rites: 
14 —— 06 by the breadth in feet and 


m—m——_—_— inches, and to divide the | 
129 —— 06 by theratio's produtt by g,becauſe there | 


——_—_ — of 14. are 9 ſquare feet in a 
700 ſquare yard, and accord- | 
EZ ingly I have wrought it by | 
——_—_ the common way, that youu 
9)268 — 03 | may ſee the verity of the 
Duoaecimal way. L- 


29 ——02 ——0z facit. In dividing by 9 there re- 
mained 7 at feet which muſt be accounted 7 yard, therefore 
7 multiplied by 3 facit 21, which divided by 9 facit 2 foot, 
and 3 remains which are 2 of a foot, viz. 4 inches, and the 
3 inches ſquared makes 9,which divided by 9 makes 1 inch, 
which added to 4 facit 5. 


Problem 2. 

A Room 18 foot long, and 15 foot broad is to be paved 
with Stones of 8 inches long, and 6 inches broad, how ma- : 
ny ſuch ſtones will pave it ? | F 

| Foot. |} 


. 
3 £6 
[£t ENT £4 
" A CFIFS SIG. 
a1-RIWY NED 
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Foot. inches. 
13 s in multiplying 8 inches 
15 6 I takethe ; facit 4 ſqu. 
FE Inches. 
go by the ratios _ inchesor +. 
270 ( of 1 J- 


3 to divide by 4. inches is multiplying by 3. 


31o Facit. 


Problem 3. 
There is a piece of Wainſcot that is 16 - foot long, and 
8 ? foot broad, how many {quare yards doth it contain ? 


yards. Foot. Inches. 
| O6 
S m——— 2 mmmmmns CO 


5 ——1 


(—_—__————_—_t rw Cy Poem er ent 
5 II O OO 
” I 2 ———— O6 
| 2==—2 OZ 

I O4- 6 
Com oO 
OI 6 


© 


— 


Facit. 16 


Or thus. 


yards. Foot. Inches. 
2-—— 2 —>— 09 
06 


— — — _— __—— T_T  ————R——_— 
O09 
O+ 


g———1I 


14 ——T 
O6 


9 —— — 
_ 


16 O——— Ol o6 Facit, the 
mn wn nnmnmnmnmng = {ame again, 


Prob. 


Fm j 
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Problem 4. 


i There is a room to be Plaiſtered, the two ſide-walls be- 
| ing 14. foot long, and the two end-walls 10 foor broad, and 
i | the heighth of the room 7 + foot, Q. How many yards 

are there in the Plaiſtering of the ſame in the walls and over 
the Head. 


l! 7 6 heighth of the Walls. 
7 6 | 
LO=m—— © breadth of the room. 


ae 


3) 25 p H 


_— 


yards 8 ——— 1 foot the whole breadth. % 

4 2 the length. Ef 
I 
2 
2 


33 
2 


2 


of 
off 
38 2 o8 product of the 
16 2=—— 00 breadth by the bo 
- length. 
OB Facit. 


—y 


Be —  —— 


ha 


MR (—_— 
PE 


— YE —— — 
C_— ww — 


2 's At A tans 8; T0 
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foot. 

Z—0O1 breadth of the end walls. 
5— 00 length of both end walls. 
16—— ©2 prod.of breadth by length. 
, which added Vith the 
former produft,as you 

ſee it done youll 

yards. foot. inches. 
There are 55—1——08 of Plaiſtering in the 
Room. 


Note, Workmen include Windows, Chinmeys and Doors in 
the length and heighth of the Walls, 1n regard of Plaiſtering 
their ſides, QC. 


Note again, 1 have met with an Errour t00 commonly 
rſed by ſome Plaiſterers in the Countrey, which us this, VIZ. 
They uſually agree for the Lathing and Plaiſtering of Rooms 
for ſo much the yard ſquare, and when they come to meaſure a 
Room ſo Lathed and Plaiſtered, they take in the heighth of the 
two end Walls with that over head for the length, and the 
heighth of the two ſide Walls with that over head again for the 
breadth, and multiply one by the other, whereby they make it 
5 more than the truth : And though I have demonſtrated it to 
them thus, Viz. That if the 4 Walls with that over head were 
preji down on a plane (ſuppoſing the room to be ſquare ) it would 
rake a perfect croſs. And multiplying the Croſs, as if it were 
a perfett ſquare, they taks in the four vacancies that make up 
the ſquare into the work,, yet they would not be ſati:fied: ſo diff- 
cult 25 it to convince a man of a profitable Errour ,; whereas the 
heighth of the ſide walls muſt be added with rhe breadth of the 
Koom for the true breadth, and that muſt be multiplyed by the 
Kooms length, and then the two end walls muſt be meaſured by 
themſelves, and added with the former produtt, as in the fore- 
going Problem, 

Third- 


96 Duodecimal Menſuration. Book II, 
Thirdly, Of Walls. 


Heſe being meaſured by the Rodd of 18 foot ſquare, 

by which in ſome places Tyling is meatured alfo, 

and in {ome places by the 

Here needs no Example of mea» yard ſquare. Andin tome 
ſuring by the yard ſquare,having places Walls are mealu- 
given you Examples ſufficient for red by the Perchor Rodd 
that already. of 16 * foot ſquare. In 
| {ome places by the Perch 
of 16 foot long, and 1 foot high. 


Problem 1. 


There is a Wall 54 foot long, and 27 foot high, how 
many {quare Perch is it, at 18 foot to the perch. 


Reſalution. 


Multiply + the length by + the heighth,and rake the gth. 
of the product, and the gth. of thar. EN 


27 Note, 1» taking the gth. the firſt 
13— > time there remained 4, which I put 
e——— into balfs, ſaying 2 times 4 8, and 
81 the odd + put to it mage 9, then T1 
270 took the gth. of that which was + a- 
13 — + gain. Then in taking the gth. the 
ou — ſecond time it happened in like man- 
364—— 5 ner, and I did the liks again. 


-- 

- 0" "OR Pty 4 
por OST EM el th; + 
a tf AY SER 


_y PIER RITw a es ee BrOIA 
hy IE ogy ? oa 
3 o \BARA 
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Prob. 2. 


There is a Wall 54 foot long, and 27 foot high, how 
many ſquare perch contains it at 17 } foot ? 


Reſolution. 


Mulriply the 1 by the ughtl, and the product by 4, 
then take the 7th. of that product, the 7ch. of that, and the 
5th. of that, and the 5th. of that again, 


- Perch. 
NS 
1458 
4 
5832 

833—7 
119—0—- 
IH ee Ig 
h—= | nun pres 4 rn 
Problem 3. 


There is a Wall 54 foot long : and 27 foot 8 inches high, 


how many perch contains it at 16 foot long, and 1 foot high. 


G 54 


Duodecimal Menſrrgtion. Book, 11, 


1494 divided by the ratio's of 16, viz. 4 and 4. 


k— 


= 
a : 

WE: 

4 o 

we 

7 — 76 
3 3 : 
row 


De en a——s 


#F * 93 6 Facn. £ 
+5 
[; Problem 4. 


How many Bricks will 'raiſe a Wall of a Brick and : 
thick, 20 foot long, and 18 foot hi when 1 5 Bricks will 
raiſe 1 foot ſquare of that thickneſs : 


IP ANON 
J 


Reſolution. 


Ii} Multiply the length by the highth (to find the ſquare 
tl! feet contained in all,) ad then. ph he product i the 
| ill number of Bricks that will raiſe 1 foot 


360 * 


Facit 5400 Bricks. | | 


I » E.xams- 
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Note, 1: Smirna Turky Carpets are meaſured and ſold by 
the yard ſquare, the yard being 3 Engliſh feet, and according= 
ly T have given theſe rwo Examples. 


a 1. Example. 
z AC meaſures 4 yards 2 foot in length and 2 
yards 2 foot in breadth, how many yard doth it concain ? 


yards foot. ; 

4 — 2long Here I multiply firſt 4 yards 2 foot 

2 —2 broad by 2 yards, facit g yards 1 foot; then 
—C— to multiply 4 yards 2 foot by 2 foor, 

9—1 I ſay 2 foot is 5 of a yard, therefore 

1 —1——08 [I take !, and ſet it down twice. 

1 ——1 ——08 


, YC s 
Red IRR OI OE EE DOTY ate; 7 \ 
Pod gee a a TT ECCS os ft 
CD FD eb © I 


12—1 — O04 Facit. 


—— 


gin g0g PET AA x TI, 
ET REAL Oe on in Ex ne $a es 


2. Example. 
A Carpet 4 yards 2 foot and 2 inches long, and 2 yards 
1 foot and 2 inches broad, how many ſquare yards con= 
rains it. 
yards foot *inches. 
4—— 2 —= 2 long 
2 — 1-— 2 broad 


RE EO II 


Here I multiply firſt by 2 yards 
9g —1 —4 then I take the + for 1 foot, and 
I —— 8-— 3 the -of that for 2 inches. 

os Meebo. 


4 11 — 0-—I0 — 1 — 04 Fact. 
is ————— _ EY 


Thws far concerning Squares and Ovlorgs the uſual 
formes of Boards, Glaſs, Wainſcot, Tyling, &c: 
G 2 Secondly, 


KPA_S > Aa ai we 
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Secondly, Of T riangles. 


Aving given you Rules and Examples ſufficient to find F 
the contents or Areas of Squares, and Oblongs,] ſhall 


now ſhew you how you may the Contents or Areas of 


Triangles. 

A Triangleis a figure contained by 3 ſides either equal or | 
_ which are right Angled, or obtuſe, or acute, or Eh 
equilateral, of 3 ſides all equal, bur all are meaſured by this FF 


general Rule, viz. _ : 2 
Multiply the whole Baſe by : the perpendic or : the | 
Baſe by the whole perpendicular. : F- 
Problem 1. F 
There is a m_ſ whoſe Baſe is 5 foot 6 inches, and E 
the perpendicular , foot 3 inches. Q. How many ſquare feet | 
doth it contain ? 
foot. inches. 


half the Baſe 2 — og 
the perpendicular , — 03 


11-—— ©O 
O —- O08 — 03 
[1 — 08 — 03 Fact. Py 


Problem 2. 


There is a as, 2 whoſe baſe is 1o foot 8 inches, and 
the perpendicular 8 foot 19 inches. Q. How many ſquare 
feer doth it contain ? 
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foot. inches. 
The Baſe 10 ——08 


; the perpend. 4 —— 05 


a ——  _ 


Facit. —- 47 — OI —- 04 


| EB > —— 


——— 


Note, If you cannot come to meaſure the perpendicular, 
then you may find the Content by the 3 ſides onely, Thus, 
VIZ. 
1.Add the 3 ſides together to get the ſumme and - that for 
the - ſumme of the ſides, called the Perimeter, and Semi- 
perimeter. 

2. From the Semi-perimeter ſubtract each ſide ſeverally 
to get the 3 differences. | 

3. Multiply one difference by another, and that product 
by the third difference, and again that product by the Semi- 
perimeter; after the manner of continual Multiplication. 

4- The {quare Root of the laſt product is the ſuperficial 
Cantent of the Triangle. 

Example. foot. inches. 
8—10 *Idemandits ſu- 
A Triangle whoſe ſides are, ci 1008 perficial Con- 
g—06\ tent. 


h—_. m——————_———_—_— 


Perimeter— * 29—co T oral. 


Semi-perimeter ' 14—06 ES 
firſt difference + 5 - 08 


| —— -  — 4. 


ſecond difference * 3—10 


third difference + 5—00 | 
G 3 foot. 
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Foot 
5— 08 firſt Difference by 
3 ——10 the ſecond Difference. 


P— —— 


nn ——_— 


ym — Epnm———_—_—_——_ QC 


21 —»- 08—— 08 Product. 
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5 by the third Difference. 


I 


108 — 07 -— o4 Produet, by 
14——06—— the Semy-Perimeter. 


EY 


760 — 03 —— © 
1520 — 06 —— 08 
g4—— 03 — 0s 


| —_———  —— 


1574 ——10 — 04 Product. 


39 ——c$8——o02 Square Root. So that the Content 


of the Triangle is 


674 39 Foot, 8 Inches, 
69 ©2 Parts, and ſome- 


Dp 4 
6 — ©O6 — ©o8 


h—D-— 00 00 -—.00 
OG —— OJ —— O4 — O2 


ooo mm 


I O__ 


what more, which is 
very incenfiderable. 


*— 0Z——09— 03—— 68 Remain. 


Note again ; To find the Superficial Content of an Equi- 
lateral T riangle without the Perpendicular, you may either 


i. Add the 3 Squares made of the Semy-ſides together, 


or 
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or Multiply the Square of the Semy-fide by 3, which is all 


one, and take the Square Root of the Total or Product for 
the Superficial Content. 

2. Or yo titty Multiply the Square of one of che Semy- 
ſides by the Square Root of 3, which is 1 :8: 9:4:11:+ 
and it will = near the Rang 


E xample. 
An Equilateral Triangle whoſe fide is 1 3 —_ Inches, 
what is 1ts Superficial Content ? 


By the firſt way. 


Foot. Inches. 


6 —— 08 the Semy-ſide. 
C—— 


44 — = 05 -— 04. Square of the Semy-ſide. 
3 


—_—_—_——— - o—_—_ i @ ——RC——S—E—Y 


133 '—— 04——00 
Sq. Root 11 ——=0e6 — 06 Facrit. 


N - 4 


- 33 
21 


123 — a4 0 
1 — 10 —— 06 
] ——OI —— © ——CO0---—— OO 
O01 ——1] —— 00 ——Cc6 
— 


az 


* — O04 —— 05 ——09g ——0d 
& 4 
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| By the ſecond way. 
Nl 1 — =— 9g — $ ——_= 3- 
'Þ So 


+ ———er_——_—_——— 
[i 10-— 4 —08—— 6 
it [0 —— 04— O8. 
| it __— —_  — S 


[: Facit 11 — 06 — 06 — ©7 — 8 nearthe ſame again. 


——__ CY 


Problem 3. 


[| If you defire to find the Perpendicular of a Triangle by 
If Arithmetick. the Rule is, viz. 


Ao + li 
EIS LIE Dr "_ 


T. _—_— every {ide ſeverally. 
{| 2. Then add the oy_ of the Baſe or longeſt ſide to the 
| Square of the ſhorteſt ſide. 
if 3. And from the fum Subtract the Square of the other 
| ſide ; halfing the reſidue. 
Wt 4- Divide half the reſidue or Remainder by the Baſe, 
[if and Square the Quotient. 
. Subtract this Square from the Square of the leaſt ſide 
added to the Square of the Baſe, noting the Remainder. 
6. The Square Root of this Remainder is the perpendi- 
cular required. 
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Example. 


A Triangle whoſe Baſe is 2 foot, and the ſides are each 
1 Foot 6 Inches, I demand the length of the perpendicular. 


Foot. Foot. 
Baſe 2—00—4—00 Squared. 
E (! —O6—2—0Z 
| Sides 


1—06—2—03 Square of the leſſer ſide 
4—00 Squareof the Baſe $A4ed- 
6—03 Total. 
2—03 $4. of the other ſide ſubtracted. 
4—00 Remain. 


| ————m——_—_——— 


2) 2—o0 The ; ofthe remain,div.by the Baſe. 


te — 


; I—oo Quotient, which ſquared makes (1) 
- ſubtra. from the Sq.of the leaſt ſide. 
1—03 Remain. To find the $q.root thereof. 


Ee —— 


Facit 1—01—04 Square Root, 


— —w———___ 


2—01T. 
: * —1 1—OO0—O0 
; 2—O2—0O4- 


C——— , p———— 


oo 


2-—O2-—OY 
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Here Noe two Things more. 


Firft, T6 find the Baſe of a right angled Trianple, both 
rs, = mp the longeſt fide the Baſe, Add 
the ſquares of the two ſides given together, and the ſquare 
Root of the Toral is the other ſide. 

Secondly, Tofind a fide having the Baſe, and the other 
fide given. : 

T ake the ſquare of rhe ſide out of the ſquare of the Baſs, | 
and the ſquare Root of the remainſhall be the ſide required. 


Problem 4 


There is « poitiing ed Wall of a Houfe 26 foot long, 
and 1 8 foot high to the Roof, and the cular of | 
Triangle from the Ridge of the Honfe to the Baſe of the | 
Triangle is 12 foot ; How many ſquare Rods doth this 
poining end W aff conram, of 18 foot to the Rod ? * 

13 13 T Multiply + thelength by + the © 


9 3 HhighthoftheOblong of the Wall : 
——_ —— then[ Multiply + the Baſe of the | 


I17 39 Triangle by - of _ of the pPeET- F 
39 pendicular, and add the two Pro- |: 
ducts rogether, then I take the | 

156 goth 6f the Total, and the gth :' 
ns mn of that, (according to the firſt * 
17 —= 4 Problem of Walls,) and it ma- | 


—— — keth 1 Rod—11—:; which is | 


Facit *1 ——11—=-< near 2 Rods. 


Problem 
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Problem 5. 
If the ſame poining end Wall were to be meaſured by a 


Rod of 17 - foot, how many ſuch ſquare Rods would 
; 26 26 
18 6 
208 15s Here I Multiply the whole Area 
26 —— by 4, andthen I take the 75th of 
mm the ProduQt, the 7th of thar, 
468 the 5th of that, and the 5th of 
156 that again, (according to the ſe- 
| Fes GETR cond Problem of Walls,) and I 
A. 624 find it 2 Rods, and ſomewhat 
x 2496 
| 356—? 
b, JO—S— 
| F LO—ofan—— 
| Fact 2—O—;—;. +: 


Problem G6. 


| If a Triangle or Gable were to be riſen on a ſquare 

E Wall of 26 foot long with a ſingle Brick, and the perpen- 

> CQicularof the Triangle 18 foot, how many Bricks will 
_ to raiſe it, when 10 Bricks will ſerve to raiſe 1 foot 
quare ! 


26 


to Duodecimal Menſuration. Book I. 


18 Perpendicular. 


26 Baſe. © 9 The half therefore. 
= 


234 ſquare feet in all. 
10 


Facit . 2350 Bricks wil raiſe it. 


A Queſtion for Prafice of what hath 
been T aught. 


Here is a Wall 12 foot long, and 8 foot high tobe 
| hung or covered with green Bayes that is *; of a yard 
broad, how many yards of Bayes will perform it ? 

Note, Before you can bring this queſtion to the Rule, you 
muſt ſquare the Wall, viz. multiply the length by the 
highth in feet, and the product gives the number of ſquare 
feet contained init ; then becaule the Queſtion referrs to 
nm you muſt bring thoſe ſquare feet into ſquare yards, 

y dividing by g becauſe 9 ſquare feet are contained in one 
yard ſquare ? 


Oper ation. 


& tv 


9) 96 
I0—— - or; ſquare yards in the Wall. Then 


If 
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If 4 of a ſquare ure 1 yard in length, how 
many yards eas of of the ame breadth will io + yards 


ſquare require. 


3 ——1 yard —— 1o ; yards |c 


4 Or you may do it 

2 two Operations 

3) +- 3 3 han lay , 
Facit. 14:0 ; yards I BY 


If 3 require 1 what will 4 require. 
Facit. 1— 5 yard, Then 


If : yard ſqu. require 1—j yard what will 10: ; ; yards re- 
3:35 (ure 


Facit. 14=0=2 the 
—— {ame 


again. 


Thirdly, Of Circles. 


Problem 1. 
© find the Circumference by the Diameter. 


The Analogy %, 


As I isto3-:; fois the Diameter to the Circumference, 


3 7 being the Circumference of a Circle whole Diameter 
is I Ld 


Exar;- 
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Example. 


A Circle whoſe Diameter is 4 foot 5 inches, I demand the 
Circumference ? | 


foot inches foot. inches. 
4——05 Fact—13-——10 5. The Þ 
g— + being ſomewhat above - 

C————e ——_ — an inch. : 
13 —— 03 F 
07 — 4 I 


13—10—- + Circumference. 


Problem 2. 
To find the Diameter by the Circumference. 


The Analogy. : 
As 11isto +? fois the Ci rence to the Diameter, 
+2 baing the Diameter of a Circle whoſe Circumference is 1. 


Example. 
foot. inches. 
A Circle whoſe Circumference is 1 3 — 10 — 2, I de- 
mand the Diameter ? 


Foot. inches. Note here, 34 is 5: and -7 

13 ——I0—-+ is :< leſs then the +, therefore 
, I ſubtract -< of the Semi-cir- 
AG I—_7 cumnference from the Semi-cir- 
07—4 cumnference, and it gives 4 foot 
4 5 inches, being the contrary of 
the former Problem. 


4 — 05— 0 facit 
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Or which is yet better, Multiply the Semi-circumference 
by 7, and take the r 1th. of the product, andit gives the 
Diameter, for the Diameter 1s ;7 of Semi-circum- 
ference. 


C—1—-z 
7 
. a 
— — 48 — 7 — © 
Jl —— 
| 4——5— 0 the ſame again. 
Problem 3. 


To find the Superficial Content by the Diameter. 


Note, every Circle is ++ of the fquare made of his Dia- 


meter, or : is the Area of a Circle whoſe Diameter is 1, 


Therefore 
The Analogy is, 


AsS14 isto 11, oraS1isto* and 7 of } foisthe ſquare 
of the Diameter ro the Content, Now - | wants + of the 
unity, that is + and * of thar, therefore : 


The Rule 1s this, VI. 


Take © of the ſquare of the Diameter; and the + of 
that, and ſubtract their total from the ſquare of the Dia- 
meter. 


Example. 


A Circle whoſe Diameter is 4 foot 5 inches, I demand 
the ſuperficial Content ? 


foot. 
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foot inches. 

— 

4 — OF 


bb PR —— 
Bi! 17 —08 —o00 
| L ——1I0——OI 


| | : _—— -_— 
| 19 — 06 — o1 ſquare of the Diameter. 


I CY 
hen — 


vi : —g—0 — 3 the = 

ff 1 —= 04 — o8— 4-:, The half of that. 
W 4 — 02 — O1— 5—; their total, which ſubtraQ- 
Wi (ed from the ſqu.of the diam. 


————— ——w——__—_ ed... ES 


Or more brief thus, viz. 


Multiply the Diameter by 3—5—7—8—6—10. 


g— 5—7— $&-— 6—10 
TI 


moon 


13 —I0— 6——]6—33-— 040 
I —05 —4 — 02——6-—1T0—2 


——_ » | 


15 —— 03—>-11 —00——1I0— 2— 2 Factt. 


ſr — y—_———— A 


m_ 


Note, If you take the Diameter by the ſecond line (called 
che Diameter ſquare foot) before diretted to be put on the Car- 
penters Rule, you need do no more but ſquare the Diameter, 
and you will have the Area of the Circle. 


Prob, 


Leaves-15 — 03 ——I1—0o-:; for the Area or Cot- 
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Problem 4. 
By the Diameter and Circumference, to find the Areg 
of a Circle. ; 
The Rule. 


Multiply the ſemi-diameter by the ſemi-circumference, 


Example. 


foot inches. 
A Circle whoſe diameter is 4—— 5, and the circumfed 
rence 13 foot 10 inches + what is its Area ? 


2— 2 — 6 ſemi-diameter. 
6 —— 11 —— 2 ſemi-circumference. 


A— 
— 


13 —03— 0 
2=——00—-3—6 


mm 


facit. 15, — 03——11 — 0—5 


Problem F. 
To find the Diameter by the Content. 


The Rule. | 
Multiply the Area or Content by 1 4, and divide the pro- 
duct by 11, and the ſquare Root of the quotient will be 
the Diameter. 
Or you many add the 3 of the Area unto the Area (ac- 
cording to the 7th. Rule in Diviſion,) and the-ſquare Root 
of the Total will be the Diameter. 


H Exams 
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Example. 


A Circle whoſe Area or Content is 15=3—11—0=<, 
'Edemand the Diameter. 
By the firſt way. 
Ig —03—II-—0-—- p 
Md 


19 —06 —— Ol 


Facit. — 4 —05 ſquare Root for the Diameter. 


3 — O06 —— OI 
o8——o0o5 


HereI multiply by the ratio's of 14, viz. 2 and 7. 


By the ſecond way. 
15 —03——I1-—0— 5s 
L —— 04 — OB ——7T — 
IL — 04 — OB —— 7 — 
I —04— 08 —-7T— 
Ig — 06 ——OI —— ©— © 
Facit, 4 —— 05. The ſame again. 


—— M—_—_—_ —C Qu ww co 


4 


Ll 
» A 4A 


14A 


3Z—O06—— 01 
OB —— ©5 


Le 


© — w_— * Prob. 
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Problem 6. 
To find the Circumference by the Content. 


The Rule. 


Firſt find the Diameter by the 5th. Problem and then the 
Cixcumference by the firſt. | 


Example. 


I take the ſame Example above , viz. a Circle whoſe 
Area or Content is 15—03—11—0—5, whoſe Diameter 
is found to be 4—- os. and the circumference l find by the 
firſt Problem to be 13 — 10 — - as in the Operation. 


_———— 
3 ——— 
wy ———— OY 
p ——_ 
Facit 13-—10 * Circumference 
Problem 7. 


To find the Contcit by the Circumference. 


The Rule. 


Firſt find the Diameter by the ſecond Problem, and then 
the Content by the third. 
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Example. 


A Circle whoſe Circumference is 13—10—24, I demand. 
the Content ? 


6——11—— +3 Semy Circumference. . 


— jw 


Mr —— 


a 5 —— © Diameter. 
17 —— 8 —_ 

I =—IO0—-T 
£7" 06 —— 1 ſquare of the Diameter. 
= 


] —04— Sd —— F_— 


I 


—— 


_— O2-—-OI CIT WY Xp —_ 


i 


Facit.15 — 03—-11— © — -| ſuperficial Content. 


if you multiply the ſemi-circumference by 2-2-5-11-10. 
it will produce near the fame. 


Problem 8. 


To find the fide of a f{quare that ſhall be inſcribed within 
a Circle, by the Diameter. _ 
c 


3 TE I CITES RY I tt Ll te nt "= 34 re... OTE IS ? d TE Y Hee Y 
YE os Ro ie ne, 5 d"} Wo Beats 00 3; BT, 7 es hs. De IE L210 nt Fa II Eh I's 0 nh _ 
at, F HE OE £9 25 IS \ a AS 
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The Analogy. 


As5 isto 5 fo is the ſemi-diameter of the Circle to the 
ſide of the ſquare that ſhall be inſcribed within the Circle. 
Or (which is the ſame ) as 1 is to 1 2, ſo is the ſemi-diame- 
ter to the {ide of ſuch a ſquare. "Therefore multiply the 
ſemi-diameter by 1 ;. | 


Example. 


foot. inches. 

A Circle whoſe Diameter is 4 — 05. Idemand the 
ſide of a ſquare that may be inſcribed within a Circle of 
that diameter. 

Som 


Cr rn one en ern nn— MR —_——_ 


2 —= 02 —— 06 ſemi-diameter. 


Facit—3 —— 01 —01 — ; the fide of the ſquare. 


Sn nec. 


Note, The third line before diretted to be put on the Car- 
penters Rule, (called the diameter ſquare inſcribed foot ) 
grves you the ſide of the ſquare inſcribed only by laying it on the 
Diameter. 


Problem 9g. 


To find the fide of a ſquare equal to a Circle by the 
Diameter. 


The Rule. 
Firſt find the Content by the third Problem, and the ſquare 
root thereof is the ſide of the ſquare equal. 


H 3 Exam 
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Example. 


A Circle whoſe Diameter is 4 foot 05 aches ; I demand 
the fide of a ſquare equal. 

The Area of the Circle is found by the third Problem ro 
be 15 —- 03 ——11 and ſome what more. The {quare 
root whereof is 3—10—11—g—7. 


But more brief, you may multiply the diameter by 


f/ Ft HT! 


10——7— 7 — 10, and the produt is the ſide of a 
{quare equal. | 


Operation. 
inches ; - _ 
lLOo— 7 — 7— 10 
CY 
_— 
——__— 6 
; 4— $—2—=3 —2 
rags - Amaaars © Sram. 7 ——2 Facit 


© _ Dp OW — 


hn — —_ 


Note, The ſecond Line direfted to be put on the Carpenters 
Rule, lain onrhe Diameter gives the ſide of a ſquare equal to 
the Circle. - 


Problem 10. 


To find the fide of a ſquare equal to a Circle by rhe Cir- 
cunference. : EE 
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The Role. 


Multiply the Circumference by 0=-3=4—7—5, and 
the product gives the ſide of a ſquare equal. 


Theſe Multiplyers are found according to the queſtions in the 
end of Diviſion. 


Example. 


A Circle whoſe circumference is 13—10—06—1o0, I 
demand the ſide of the tquare equal ? 


13 — I0-—06-——10 
"— 03 — 0g— c-—_— 
zZ—05 — 079 —08 — 6 
4 — OJ—O06 —— 3—O04—0 
OB — ON] ——- 1-1 1-—I0--8 


COL —————————_—— I —_ 


OF —= 9—04—I0—2 
Facit-3 ——10—11 — 09g — 8—o08—08—2 
(The fame again being of the ſame Circle. 


| —— ——_—_ 


I Or erin oodnnmnnnne 


Note, The 5th. line on the ſaid Rule taken on the Cireum- 
ference, gives the ſide of a [quare equal. 


Problem 11. 


To find the Diameter by the ſide of the inſcribed ſquare. 


Analogy. 

As 7is tos, fo is the ſideof the inſcribed ſquare to the 
{emi-diamerer. Wherefore multiply the {ide of the {quare 
by 5 and divide the product yt 5, and double the quote. 

1 4 E x ame 
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Example. 


The ſide of an inſcribed ſquare 3Z— 01 —— 0] —— % 
I demand the diameter ? | 


. 
5 


— 


gZ—01 —0ol ——- 


EL —D-—0-—0 
2 —-02 ——06 


_ 


——— 


Factit.— 4-— 05—— ©0 Diameter. 


Note, Find the number of the inſcribed ſquare in foot mea- 
fare, on the third Line of the ſaid Kule, and compare that 
length with your foot meaſure, and you will have the Diameter, 
QC. 


Problem 1 - 


To find the Circumference by the fide of the ſquare in F 
ſcribed. C 


i it 


Multiply the inſcribed ſquare by 4 — gm LO—$. 


Problem 13. 


To find the fide of the inſcribed ſquare by the Cir- 
cumference. | 


Analogy. 
As 11s5to+8-, fois 4 of the Circle to the fide of the in- 


ſcribed ſquare. Now ** wanting .;£ of the unity + is ++ 
| of 
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of the unity, and + is = of that -+, therefore you may 
rake the 11th. of the 4 of the Cireumference, and the 
2 of that +, and ſubduct their total from the © of the 
Circumference. 


Example. 


The Circumference of a Circle is 13-1 0—06—10, I 
demand the ſide of the in{cribed 1quare. 


1 3—I0—C06—10 


Z—05—07—08—06 


— 


—_ _ 


O0Z—Og—OF—OI—O7 
OO—Og—OI—OO0—03Z 


CCC TY 


O04—06—O06—O01I—IO0 


Facit—3—01—O01—02—04-—02 fide of the inſcribed 
——e——_—_ T_T ({quare. 


Note, The foxrth Line on the ſaid Rule taken on the Cir- 
cumference, gives the ſide of the ſquare inſcribed. 


Problem 1 4. 


To find the fide of a ſquare equal to a Circle, by the 
Area or Content of the Circle. 


Rule. 


Extract the ſquare root of the Content, and that is the 
fide required. | 


Prob. 
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Problem 15. 


By the ſide of the ſquare to find the Circumference of x 
ircle that ſhall be equal in Area, to the Area of ſucha 
{quare. 


Rule, 


Firſt find the Content of the ſquare, by phying the 
fide into its ſelf, then find the Circumference by the 5 th. and 
the 6th. Problem. 

Example. 


The ſide of a ſquare being 3 foot 10 inches, I demand 
che circumference of a circle that ſhall be equal in Area 
to the Area of ſuch a {quare. 


Foot inches 
3 ——10 
3 —— TO 


11 —- 06 
3——02 — o4 the product by 10 inches. 


34 ——08 — 04. content of the ſquare. 
] —— 04 — 00 — 04— +> 
[Og — SO——_ 

1 — 0-0 -— 04 x, 


— 
Tat 


18 — 68 — 05 — 01—— _ 


el 


{quare root—4q — 03 —- 10. Diameter. 


——_— 
men rm_wm—_—__y —O on — —_—_ I — 


O— 07 — 08B—01——ol 
OO — ©8——06——10 


* —00—06 ——04— 09 
4—03 
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4—— 03 ——10 Diameter. 


gm 


—_— —_——__A .— p—_ J_ 


a Þ | q—_— 


Mg 


| —————_—_—_—_ 


13 —— 06 —=10 — 5 circumference. 


Note, J1f you find the number of the ſide of your ſquare in 
foot meaſure, on the gth. Line of the ſaid ONT ns Ars 
that length with your foot meaſure, you will have the Circum- 
ference, GC. 


R. 4 


Circumference, Diameter, ſquare equal, or m/cribed ; 
find the ſquare root of the fixed Area, and of the given Area. 
Then by the Rule of Three Direft, ſay as one ſquare root 1510 
the other, ſo is the fixed Diameter circumference ſquare equal, 
or inſcribed to the enquired Diameter circumference ſquare 
equal, or _ But having given ſufficient inſtruttions 
for this in the Rte of Three Direct, I refer you thereunto. 


; Note again, / f the Area of a Circle be fn to find the 


Fourthly, Of Segments of C ircles. 


Firſt, Hen the Segment 
runs Circular,and 
Parallel with the center. 


F 
Find the Area of the outer circle, 
and then find the Area of the inner 
by the third problem, and ſubrract 
the Area of the inner from the 
Area of the outer. This is ſo plain 


as it needs no Example. Secondly, 
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Secondly , When the ſegment 
runs from the circumference to the 
center, having two ſemi-dtameters, 
and one Arch line, AS ABC in the 
Figure. 


4s _ oa A£© os 


Multiply + the Arch line by the 
ſemi-diameter. 


Example. 


foot inches. 
The whole diameter being 2 — - 6 the half is 1 — 03. 


which many ao by 1—3—9 (the half Arch of - part of Þ 
the Circle) ha ——J—8—3 for the Area of 2 part of : 
the Circle. ; 
I OZ og the half Arch. 1 
k OZ 00 the ſemi-diameter. ; 
© OZ I] ——3 
: O7 08 3 Fact. 
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Thirdly, To find the Area of 
the ſegment of a circle that ſhall 
croſs the diameter at right Angles - 
which may be called a cantell, as d Cf 
the ſegment A de inthe figure. : 


Firft, Find the Area of the 
whole ſegment running to the 
center as A d ea by thelaſt pro- 
blem, in which you have an Ifo- 
ſceles Triangle d e a, and the cantell A 4 e, therefore 
find the Area or content of the Triangle, and ſubtract it 
from the Area of the whole ſegment A 4e 4 before found, 
and the remain is the Area of the cantel required. To find 
the perpendicular of the Triangle ; ſubtraRt the arrow or 
verled fine from the diameter, and the remain is the per- 


pendicular. 


Example. 
l.et 19 — 06 — 00-—- ©0 be the Diameter. 
22 — 09-— 11 — 06 —- 02 Archline. 


18—— 00 —— ©00-— 00 —— oo Chord of theſegment. 
6— ©0—— 00 — O00 —— ©0 Arrow or verſed fine. 
3 —— 09 — ©0 —- 07 —— of Perpendicular. 
9 —— ©O —- OO —- ©O —= ©0 half the Chord. 
Now 
I1—04—11—09g—0ol half the Arch line. 
multiplied by 9—og —00—o0—o0 the ſemi-diamerer. 


102—08—09—09—09 
F—OB—uF—TO—OS—06 
2—I 0—02—11—03—03 


— a _ — — _—_ 


produceth- 11 1-—03—06— 07—06—o9 for the whole ſeg- 
ments area. 


__ —Og9—OF—O06— the Area of the Triangle 
Then 35 J 6 on Subtratted 


——_ _ __ ———— 


Leaves 77—06—0I—00—09—o9 for the Area of 
(the ſegment required. 


Here 


L Omen 
td 
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Here Note three T bings. 


Firſt, find the diameter by the Chord of the ſegment 
; do thus, firſt ſquare haif the Chord of the 
ſegment d e, and divide the product by the fegments Alri- 
«oY or ſine A f, then the quote, and the fine added is the 
whole diameter of the an{werable circle. 
Thus 4 f being 9, ſquared makes 8x, then 81 divided Þ 
« the ſegments Altitude 4 fquotes 13 — 06, to which 
ding 6 makes 19 — 6 the Dtameter. | 


Secondly, To find the Chord & 4 of half the Arch of the 

ment. 
Add the ſquare of the ſemi-chord of the ſegment 4 f with 
the ſquare of the ſine A f, and the ſquare root of the total 
gives the chord of half the ſegments Arch. | 

Thus the fquare of 9 is 81, aud the ſquare of 6 is 36, 
which added makes 1 17, the ſquare root whereof is 1 0-9-8. 


Thirdly, To find the length of the ſegments Arch very 
near. 
Find the difference between 18 (vi3. 4 ec ) the ſegments 
Chord, and the ſumme of 44, and Ae the two chords of 
the ſegments Arch,viz. 10—g9—8—7,and —10—9g-—8 -7, 
which makes 21—7—5—2 , and the difference will be 
3—7—$—2, one third whereof is 1 —2—5—8—5. Then 
the ſumme of the rwo chords, viz. 21—7—5—2, and the 
x Part of the difference 1 -—2—5—8—38 being added makes 
22—9—10—10 —S8 the length of the Arch.the half where- 
of multiplyed by half the diameter, gives the Area of the 
whole ſegmenr.and the Area of the Triangle deducted gives 
the Area of the ſegment required as above. 


Fourthly, To divide the Circumference of any Circle in- 
to any parts required, 0 
| Di- 
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Divide 360 by the number of parts required the 
tient giveth the Chord that wAll divide the = 70; Jae 


ro the parts required. 


Fifthly, To meaſure a Rhombusor Rhomboides. 
A Rhombus is a Geometrical ſquare bent awry, as a long 
of Glaſs, and a Rhomboides is a long ſquare or 
lelogram out of ſquare at the ends, as the figures 

ſhew, and are thus meaſured, viz. 

Multiply one fide in the Rhombus or Rhomboides by the 
perpendicular or neareſt diſtance between the ſides, and 
that product ſhall be the content of the Rhombus or Rhom- 


boides. 
Example. 


There is a Rhombus, whoſe 4 fides are 6 inches each, 
but the Angles or corners at | a 
«bc d are not equal, but a and - 
dare acuteor ſharp Angles, and 
b and c are obtuſe or blunt An- 
les, but the neareſt diſtance 
omabtocdis b E 54 inches 
though b and d be 6 inches, then 
[ fay, the product of 5 - mulri- d 
plyed by 6 is the ſuperficial con- 
tent of the Rhombus, viz. 33 which in the ſquare of the 
{ame meaſure was 36. 


BBs > ed f 
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one fide multiplyed by 
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 Alfo in the Rhom- 
boides, 13 the length of - 13 


r the 


+ gIVES JI 5 
uperhicial content. 


Seventhly, To — a Traperzia. 

A Traperzia is a Figure of any 4 unequal ſides as the Figure 
ſheweth, and the meaſuring x | it is beft done by bringing it 
into two Triangles, by drawing a Line from corner to cor- 
ner as in the figure, then the meaſure of thoſe two Triangles 
is the true Areaor content of ſuch a Figure. 
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Example. 


Let 4 b c d be a Trapeza, and the line « d drawn 
from 4 to d be 24 inches, and the neareſt diſtance from that 
line to c one corner 6 inches, and. from b the other corner 

to that line continued 12 inches, then x 2 the half of the Di- 
agonal line, and 18 the fimme of the two perpendicular 
multiplyed, the product 216 isthe ſuperficial content. 


Or without finding the peryenditulars, thus, 


; 1. From the ſemi-perimeter of a Triangle ſubduct each 
| fideſeverally. 
2. Multiply the ſemi-perimeter, and the 3 differences 
aforeſaid by each other according to continual mulcipli- 
cation. 
3. The ſquare root of that product is the Triangles 
Area. 
4. The ſumme of the Triangles Areas fo found, is the 
Area of the Trapezium. 


Eighthly, To meaſure an Ellipſis or Oval, 


Multiply the greater 
Diameter by the leſs, and 
take + of the product, and 
the ; of that, and ſubtract 


their total from the pro- 
duct. 


Example. 


There is an Ovall or Ellipfis, whoſe greater diameter is 
4—3—6, the lefſer diameter is 3—6—6. 1 demand the 
tuperficial contenr. 


| | 4——3 
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jr—__—s 

Z— 6——-6 
I2——IO—6 
2 —O01 —-9 

O——_—_—9 


. 
- 


. — — 
15 — 02 ——4 ——59 product. 
5 TOENETIEEA 
2—02 — O©—8—< 
] —— O01 —O0-—4— 0— 7 


| I onto itmanensn > 3mm, 


a 


be 


Note, When you have multiplyed the greater Diameter by 
the leſs, the ſquare root of the produtt will be the diameter of a 
Circle that ſhall be equal in Area with the Ellipſis, and then 
having the diameter of a Circle equal, the various caſes are 
wrought as formerly in the Circle into which figure the Ellipſis 
is thus reduced. 


Therefore 


Only for the finding of the Area of the ſegment of an 
Ellipſis, take this following Analogy, viz. 


Find the correſpondent Area of the ſegment of a Circle, | 
an{werable to the greacer diameter of the Elliplis, and then 


As the diameter of the Circle 1s, 

Tothelefſer diamerer of the Ellipſis, 

So 15 the Area of the ſegment of the circle 

To the correſpondent Area of the Ellipſis ſegment ſought. 


Here 


"0 WV Wm 
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Here follows ſome Queſtions concerning 
Circles, to pitt the foregoing Problems 
in PraGice. 


1. Queſtion. 


Hree Men ow. 2 circular Cheeſe 14 inches diame- 
ter, which colt them 7 5. 6 d. Whereof 


| S. d. 
A payes—1 O4 
B payes—2 —— 10 
C payeS—3 — —O4 


And the Cheeſe -being to be divided proportionably be- 
tween them, they agreed, it ſhould be divided from the 
circumference to the center. Now the Queſtion is how 
many inches of the circumference each man muſt have, and 
how many ſquare inches fuperficial his part will be ? 


Reſolution. 


Pw Find the circumference by the firſt problem of 
cles. 

| Secondly, Find the Area or content of the whole Cheeſe 
in inches by the third problem. 

Thirdty, Findeach mans parrt of the Area by the Rule of 
proportion, thus, viz. As the whole price is to the whole 
Area, ſo is each mans particular price, to his particular 
Area. Then 

Fourthly, Find each mans part of the circumference thus, 
12. Asthe whole Areais to the whole circumference, 1o is 
each mans particular Area, to his particular part of the 


t Circumference, 


$ Noera= 


TREES ooo Or Nee tr dens 
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14 
3 


"he 


inches 44 circumference. 


14 
I 4 


56 
I 4 


196 


28 
I 4 


42 
ich. 154 Area. 


re 


Ig, 


Do 


LR DS 


Operation. 
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s. & me &s d. 
Pon og 
SlI—+ 


7—6) 205—4 (27 = A. 
LSD 


nog a 


20—=O00 
I F=OO 


—— 


$5=04 
52-06 

_—_—_ cr 
*2—1IO0 


s. d mh. &s & 
P—_—O—t $4—2—1O 
2-10 


308 
TT 
$3 —=C4 


7—6) 436-04 (58 4B. 


43-00 
37-06 
*5J=-06 
 61=04 
60 -©OQv< 


* 1 =O4. 
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s. d. inches | 
GG —— 154 3 ——4 
gong 


—————  _—_——_—_—__—_—_—_———— 


462 
q. : OW = 4 
| 7—0—-$13—4 (68 z==4 C 
51—00 
4y —— O00 


— 
_— 


63——04 
60 —— ©O 


> ——=—n——_— 


0 + 
, 
1 


inches. 
27 ——2 — 10For A. 
5$8——1——o4 For B. 
68——3——o04 For C. 


154 — 7— 06 Proof. 


N ote, the 7 ——6 in the Duodecimal places making the 
Denominators, they muſt be reckoned 1 Integer to be carried 
ro the Inches, 
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Area Circumt. D Area. 
If 154 give 44 — what 27 ?Z—I* 
7—6 REI 
1078 189 
T7 13 — 06 
eepnromnnm nt rm rr rin ono 2 —— JO 
rig 
20% ——— 04 
4d 
820 
8200 


Book II. 


oh UI Ss inches 


1155.) 9034 — 8 (7 9499——=*A. 


[155 


8085 — B 


1744 
17440 
Tr 8 : 


1155.) 19198 — 8 (16 _788—-=8 B. 


LE —_ 


I919 

1155 
. 7648 —— $8 
6930 —— O 


CR EE 


I Im —_— 


718 — 8 


1155 


O 
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Tn: _ 
476 
34 
ym nn 
Gu 
g— 
++ 
2052 
20520 
— 
———— — inches 


1155) 22586 —— $ (19 42—* CG 


1155——0 


2258 
IISS 
mmmmu___—_——_ 
11036 —— VS 
10395 —— © 


——_— ——_— ns o___——_—_ co 


+641 —$ So that 
inch. Area. inch. Circumt. 


A 27 = = 
B muſt haveg 58 ——; >Andq 16 TE 
C E= 9 = 


1— gg—— -—* 
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2. Queſtion. 


" A Band C bought a Grinding ſtone of 21 inches Diame- 


ter, each paying + part. Que3tion, what part of the Dia- 
meter muſt on. Afrort Aridi firſt, B next, and C 
laſt ? 


Reſolution. 
Firſt, Find the Area in ſquare inches by the third Pro- 


blem. 


Secondly, Find each mans -; part of the Area. 


Thirdly, Subtract ; of the Area from the whole,and then 
find the Diameter of the remaining + Area, by the 5th. Pro- 
blem, which call the tecond Diameter, 


Fourthly, Subtract that Diameter from the firſt Diame- 
ter, and the remain is the praportionable part of the Dia- 
meter for A. 


Fifthly, Find the Diameter of the other + Area, by the 
5th. Problem, and ſubtract that Diameter from the ſecond 
Diameter, and the remain is B his proportionable part of 
the Diameter and that which you fubtraCted will be C's 


- £6 
its 
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Oper at10n, 
inches. 
21 Diameter. 
e- | 21 
4- ; — ——__— 
C 21 
had 
441 
63 hs 
; ® 
gi1—6 
94——6 
s 3456 ——6 whole Area. 
nN ' OE EW agen 
- | 115 — 6 the ; part. 
231 — the? parts. 
,. | Bop ins 
a 1617 
: > | 
e | 11) 3236 
4 rg rm — 
f | 294 
| fq. rgot 19—01—09 ſecond Diameter of the 2 Area. 
I 94- 
27 
TO '5— 0—0 
2>——IO0—=LI 
2 — 0I —I1——O0-—0o 


Eli — ———— 
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z Area 11 F—— 06 
7 

808—— 06 

2 


_—_c_. 


—_ 


11) 1617 — ©0 


DC C———_— = at 


141 


Diameter of the + Area 12—— 01 — oy ſquare root, 


— 


Gp_—_ — A 


47 
22 


* 3 =—= ©) —— OO 
2 — 00——0O1l 


L — _ 


"— 1] ——II—O09—00 
2 — 00—02—05 


1 — 09—I1I—11 
mches. 
Dtameter 21 — 00 — co of the grinding ſtone. 
Diameter 17 — o1 — 09 of the + Area ſubtracted. 


3 


—__— 
————— 


Leaves *: 3 — 10—— 03 of the Diameter for A. 


TT — = __—_ 


2 Diam.—17 —- O1 — ©9gof the * Area, from which - 
Diameter x2 — 0+: — @eg of the © Area ſubtracted. 


Leaves-* 5 — 00 — 04 of the Diameter for B. 


And 12 ——01 — 05: of the Diam. is for C. So that 


Aistogrind 3 inch. 1b — 03 

Bis to grind 5 — 00 — 04. 

Cs ro grind I 2—-0I —=— © 
21—©0 —- 00 Proof. 


3. Queſti- 
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3. Queſtion. 


6 Men buy a Grinding Stone of 36 inches Diameter, 
paying as followeth, viz. 


s, 
The firſt ——11? : 

ſecond - og9| Queſtion, how many inches of the 
third O7 ' Diameter muſt each man grind 
fourth os?  forhisproportion, grinding one 
fifth 03 after another as they are placed ? 

ſoxth OL }þ 

In all— 36s 

Reſolution. 


Firſt, Find the whole Area by the Third Problem. 

Secondly, Find each Mans part of the Area by the Rule 
of Proportion. 

Thirdly, Subtract the firſt Mans Area from the whole 
Area, and call the remain, the firſt remaining Area, and 
find the Diameter of a Circle of that remaining Area by 
the fifth Problem ; which call the ſecond Diameter, and 
ſubtract chat Diameter ſo found from the whole Diameter, 
and that which remains are the inches of the Diameter that 
the firſt Man muſt grind. 

Fourthly, Subtract the ſecond Mans Area from the firſt 
remaining Area, and call the remain the ſecond remaining 
Area, and find the Diameter of a Circle of that remaining 
Area by the fifth Problem, which call the third Diameter, 
and ſubtract it from the ſecond Diameter, and the remain 
are the inches that the ſecond Man muſt grind. 

Fifthly, Do the ſame until you come to the laſt, and you 
ſhall find that each Man muſt grind 6 inches of the Diame- 
ter, grinding one after the other, as they are placed above. 


Operation. 
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Operation. 1018—$3—— g——: whole Area. 
JT {(311- 1- 8-4 


I 

Area. J T 254 6-10-7 

have 1018-3-$-+ what; 7: & 1199 ©- 00 

If 36 muſt I 3-5 : 5718 5 141- q- 1-4 
| 3 | = 2p g-3 

Ly eat 3-$y 


Proof —— 161 8- 3- 5-! 


7 


AC ——— 
— 


[O18 ——g—— 
311 ——1— 8—-# firſt Mans Area ſubtraed 


C——_—_—— EW nn 


70JT—1——8S 


5 firſt remaining Area. 
*s 


——— 


_ 


mY 9900 — 0—0—0 Product. 


No ————— m————_—_ GOT 


900 —O©— oO ——0O Quotient. 


Sq.Root 30 Second Diameter 36 
| = 


6 for the firſt Man: 


0 $a ERs 


254 — 6—10-— +} ſec. Mans Area ſubtracted, 


452——-6— 10 —-3 ſecond remainins Area. 
14 


11) 6336—o-—— o—— o Product. 


—————_ 


5$76— 0—— o——0 Quotient, 


$q.root 2.4. Third Diameter 30 
| 24 

"* 6 for the ſecond Man. 

. 452 


1a 


S ow. 


hon 
[| 
wo 4,7. 


— hn wu 
wu] i awd 


| 


4 


any 
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5-H 0— o——©0 third Mans Area ſubtrafted. 
254—=>6——10——; third remaining Area. 
I4 


———_ Ou 
_— _— UW CC. 


11) 3564——0— o-—o Product. 


h— — 


324—0— 0——o Quotient. 


Sq.root 18 Fourth Diameter. 24. 
18 


——_— k_—_—_—GG=_—_—_ 


6 for the third. 


2 I  OTInG 
has #02 1—- 4th. Mans Area ſubtratied. 


30 g=—mm] ds Bog onciillios tom. 
14 


11) yas o—o Product. 


Lg O— oO— a Quotient. 
Sq.root 12 Fifth Diameter. 18 


24 


| —— —__—_— 


6 for the fourth. 
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g— ——! 


— 


11) 396 —= 0— 0— 0 Product. 


ee nn ee A 


36 — 0-—0 — © Quotient. 
Sq.Root 6 Sixth Diameter. 12 
| 6 
6 for the fifth. 


And 6 more remains for the ſixth Man. 


Ninthly, To Mfſure a many ſided irregular Figure. 


Theſe are to be reduced into Triangles or Trapeziaes 
by drawing of Diagonal lines from one corner to another, 
and then meaſured and caſt up feverally by the Rules afore- 
soing for a Triangle and Trapezia. 


Tenthly, To Meaſure a Regular Poligon. 


A Regular Poligon is when the ſides are more than 4, and 
yet all equal, as of 5, 6, 7, 8, 9, or 10, equal ſides, 
and the way to Meaſure it is thus, viz. 

Multiply : the ſum of all the fides by the lengrh of the 
line drawn from the Center to the middle of any one fide, 
and the product will be the ſuperficial Content. 


Eleventhly, 
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Eleventhly, To make a fquare, two, three, four, or 
any number of times bigger than another ſquare. 


Square the fide thereof to find the content, then double, 
treble or quadruple the content as you have occaſion, and 
the ſquare root thereof extracted ſhews the ſide of the 
ſquare defired. 

So having the Diameter, Semy-Diameter, or the circum- 
ference of a Circle to make. another 2, 3, or 4 times big- 
ger than another Circle ; ſquare it, then double , treble, 
or quadruple the number , and extract the ſquare root 
thereof ; ſo you ſhall have the Diameter, Semy-Diameter, 
or circumference of a Circle that ſhall be 2, 5, or 4 times 
bigger than the other. 


Twelfchly, The fide of a ſquare being given to find the 
Diagonal. 


- Double the ſquare of the fide, and, the ſquare root there- 
of is the Diagonal. 


II. Of Smperfictes of Solid Bodies. 


Hus far for the finding the ſuperficial content of plain 
ſuperficies : Now for the finding the ſuperficial con- 
tent of the ſuperficies of tblid Bodies. 


Firſt, Of Round Pillars. 
The Rule. 


Multiply the length by the circumference, and'the pro- 
duct will be your deſire. 


Exafle. 
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Example. 


A RNainter hath painted a pillar that is 5 foot 10 inches in 
circumference, and 12 foot 8 inches long. Queſtion, how 
many yards ſquare is the painting ? 


Note, I divide the feet 
by 9, becauſe 9 ſquare 
feet are in a ſquare 
ard.Or you may work 
y the yard, as before 
directed. 


9) 73 —10-—08 
yrds. 8—02 — 06—? Facit, 


I — 


Secondly, Of Square Pillars. 
The Rule. 


Add the 4. breadths together, and multiply the Toral 
by che length. | 


Thirdly, Of Regular Poligons. 


Add all the breadths together, (be they of as many ſides 
aSthey will,) and multiply the total by the length, and the 
product gives your deſire. 


Fourthly, Of Cones. 


Mulcply + the circumference at the Baſe by the length, 
or ; the length by the circunference. 
Fifthly, 


CY 
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Fifthly, Of Pyramids. 


Add all the breadths at the baſe rogether, and multiply 
* the total by the length, or + the length by the total. 


Sixthly, Of Globes or Spheres. 


Multiply the Spheres Diameter by the Circumference of 
the ſame, and the product is your deſire, Or, 


Multiply the Area of the Circle by 4, and it will produce 
the Content. 


Seventhly, To find the Superficial Content of the Segment 
of a Globe. 


Multiply the Circumference of the Sphere by the ſeg- 
ments alticude, and the product is the ſuperficial Content. 


Secondly, Of Solids. 


Hs fully inſtructed you in meaſuring of Superficies, 


I come now to treat of mealuring of Solids, 


Firft, Of {7mber, 


And here Note thar Timber is meaſured by the cubick 
or {olid foor, that is to lay a foot every way, or if you 
wilt a foot long, a foor broad, and a foot deep. And the 
eubick foot is divided in the breadth into 12 equal parts, 
Witch I call primes or inches of the cuþick foot ; each {uch 
:nch containing a {quare foot (1 2 of which makes the cubick 
or {od foot.) Then it 1s divided 1a its length inro 12 parts 

RN more, 
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more, cutting each of the forefaid primes or inches into 1 2 
parts alſo, which I call ſeconds, or parts of the inch of the 
cubick foot, (12 of which makes one of the ſaid primes or 
inches) and each of thoſe parts is 12 inches long, and one 
inch ſquare : Then it is divided again in the depth into 1 2 
other parts, cutting each of the foreſaid parts into 1 2 parts 
alſo, which I call thirds, or parts of a part (12 of which 
makes one of the former parts, ) and each of thoſe thirds 
or parts of a part is a cubical inch, viz. one inch ſquare, or 
one inch every way. And fo thoſe parts may be divided 
again, ad infinitum. 


A few Examples will be ſufficient for your inſtruction. 


And here, 
Firſt. Of Square Timber. 


1. Example. 
A piece of Timber 14. foot long, and 8 inches ſquare, 
how many foot {ſolid doth it contain * 


The Rule. 


Multiply the length by the breadth, and the product by 
_ thedepth. 


Operat:on. 
foot. 
1 4——— CO 8 inches being + of 12, I 
_—_ take the 4 of the length 
4 ———=- ©8 and add chem iogether 
4 ——— 08 for the length by the 
_—— breadth , then I do the 
9 04 like by the product for 
— -- the depth. 
3 Ol 4 
3 —— OI —-— 4 


> = — 


W—_ 


Facit 6 SRI” 4 8 
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Or you may find the Atea of the ſquare plane at the end, 
and multiply the length thereby, as in the Operation. 


Operation. 


14—— Oo by the Area. 


I ————— Err nn 


4 OS 
I OZ 
O04. ——— 8 
The ſame apain 6 02 g 
2, Example. 


A piece of Timber 15 foot 8 inches and half long, and 
fo inches and half ſquare, how many ſolid feet doth it 
CONtaln 5 


Operation 


Duodecimal Menſuration, Book 1I. 


Operation. 


The firſt way. 
foot inches parts. 


15 —— 08—— 06 
T—JO0——03 
Gy —_— GO --- 0 

OJ —— LO—03 


product of the length 13 — 08——11—03 
by the breadth Amin Cano "IRR 
6 ——10 ——OF—O07—6 
4— 06 ——1I I—O0g9—0 
O6 —— IO—0F—J—06 


—— 


Facit. 12— O09— 0Z—I0—I—06 


— 


The ſecond way. 


inches parts inches parts. 
Io — 06 by 19—@6. 


Sg ——03 
g ——06 
DL] 


Area of the plane 9 —— 02 —— 3 


15- —08— 6 Thelength. 


fo 
Z3Z—I-——O6 
O2 — 7 — OF—OO 
Z3Z——II—O0I—06 


The ſame again. 12 —=09—3—10—01—06 


: In 


— 
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In mulciplying by the parts, I work according to the 


third Rule in Multiplication. 


Secondly, Of Timber that is not ſquare , but thicker th 
be called Paraltelopipedons, OY w 7 


I. Example. 


A piece of Timber 14 foot and half long, 8 inches broad 
and 9 inches thick, how many ſolid feet doth it contain ? 


Operation. 
The firſt way. 
foot inches. 
I 4 o6 
4 IO 
4 IO 
WY OY 
4 IO 
2 o5 
Facit. 7 03 
The ſecond way. 
inches. 
8—by 9 inches. 
4. foot. 
| 2 14 — O6 length. 
= Area of the plane 6 — ©3 the ſame 


CC (again. 


K 3 toot 
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But here Note, what advantages may be taken by a diſ- 
cerning eye, for if you obſerve what aliguot part of 12 the 
parts you are to multiply by, are leſs than 12, you _=y 
multiply by ſuch aliquot part, and ſubrract the produ 
from = multiplicand, and the remain will be the fame as if 
ou had multiplyed by the right multiplicator,and for an in- 
xceI will take the ſame Example, viz. A piece 14 foot 
and half long, 8 inches broad, and 9 inches thick. Now 
$ inches is 4 inches leſs then 12, and 9g inches is 3 inches 
leſs than 1 2, therefore I take the third for the former, and 
the fourth for the latter, asin the example. | 


"£ 
Lo 


foot. _—_ 
14 — 06.10ng 7 
L—— 4 —- 10 ſubtracted. / 


—_— 


9 —- OB remain. 
+— 2 ——0©5 lubtracted. 


7 —— 03 remain. 


The ſame with the former. 


2. Example 


A piece of Timber 15 foot + long, - 14 inches broad, and 
10 inches and half thick, how many folid feet contains it ? 


foot. inches. 
15 — 9glong 
2——%— 6 
I8— 4— 6 


23 —0,—— ſubtracted. 


ene mm. 


15 —- 3 — 9gremain. 
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Note here, Having given you 3 ſeveral wayes to work by, 
which are moſt facile and plain, I ſhall henceforward make uſe 
of that onely which I ſhall find moſt advantageous. As here 
inſtead of multiplying by 1 4 inches, 12 inches making the foot 
Treckoned 1 5 foot g inches for 1 foot, aud then took the | for 
2 inches. And for 10 inches I took, and (ubtratted it. 


3. Example. 


A piece of Timber 16 foot 10 inches long, 14 inches | 
broad, and 8 inches } thick, how many ſolid feet may it 
contain. 


Foot inches 
16 — 10-— long 


20 — 08B — Z--— 6 
6 ——1IO —-9 —2 
6 —IO —9g:—2 
IO —- 4—1-—9 
5g —2—0—I—6 


Facit. 1% ——- O01 — O—66—07—6 


omen n—_———=—_o——_— 


Here I have wrought by the plaineſt way, viz. the 
length I have multiphyed by the breadth, and the product 
by the depth or thickneſs. | 


I 4. Thirdly, 
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Thirdly, Of Timber that may have the ſame breadth, but 
not the ſame thickneſs throughout, called Fruſtums of 
Priſms. 


Example. 


A piece of Timber 10 foot long, 10 inches and half broad 
throughour, 9 inches and half thick at one end, and 7 inches 
apy half thick at the other end, how many ſolid feet contains 
it £ | 

The Rale. 


Firſt multiply the length by the breadth as before, then 
take an Arichmetical mean between the two thicknefles, viz. 
add them together, and rake half of the toral for the Arich- 
metical mean, and work thereby, as if it were of that thick- 
neſs throughout. 


Operation. 


8 —— 6 Arithmet. meaiz 


foot. 
10— ©o long 


5 —— CO 
3Z—O4 
Oy 


I ——— 


8 —o9 product of the length by the breadth. 


& ——_ yy « 


2 — Tf 
4—=4—6 quan 2c pow by the Arith- 
mr mmm metical mean. 


Facit —6 2 4— 6 


— 


Fourth- 


Book Il. Duedecimal Menſuration, 153 


f Fourthly, Of Timber that may have thickneſs at one end, 
or at one ſide, but none at the other end or ſide, but 
terminates in a line, like the ridge of a houſe. 


5 I. Example. 


A piece of Timber 16 foot long, 10 inches 
A Priſme. + broad, and 11 inches thick at one end, and 
of no thickneſs at the other end, how many 
] ſolid feet may it contain ? 


The Rule. 


Multiply the length by the breadth as before, and the 
product by -* the thickneſs at the end. 


Operation. 
foot inch. 
16 — 00— long. 11 the + whereof 


Rm ' IS—s ——6 
5— 04 
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2. Example. 


fo. inch. 
A Priſme, A piece of Timber 15—38 long, 
9 inches + broad, and 10 inches 8 

—_—_ or ſegment parts thick on one ſide, and of no 
of either of theſe 1s thickneſs on the other, how many 
called the frufftrum of ſqlid feet contains it ? 
& Priſme, being cut 
with a plane Parallel The Rule. 


to the Baſe. 
Multiply the length by the 
breadth, and the product by -; the thickneſs as before. 


Operation. 
foot inches inch. parts 
15 — 08 long. Io— 8 the | whereof 
pronto : —5 — 4 
$—— 11 
7. 10 


[2m— 4 IO 
$—— Ol O7 O4- 
| -—— 00 ———— Of 10 
4 OI WO _ O4 
G——S6 OI Og -——— O04 


CE eee ES cm 


IT, 


1e 
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Fifthly, Of Timber that may be broader at one end than at 
the other,and of the ſame thickneſs or depth at both ends, 


Example. 


A piece of Timber 8 foot long, 10 
inches broad at one end, and 6 inches This may be termed 
broad at the other end, and 8 inches the fruſtrum of a 
thick throughout, how many ſolid feet Priſme. 
may it contain ? 


The Rule. 


Firſt, Find the Area of the ſuperficies, by multiplying ! 
the Diagonal by the roral of the two perpendiculars. 

Secondly, Multiply the whole Area ſo found by the 
depth, and it gives the ſolid Content in feet. 


But you may perform it better thus ; viz. Add the two 
breadths together, and by + the toral multiply the length, 
and that product by. the depth, and according to this Rule 


{ I'work the Queſtion. 


| inches. foot. inches. 
gy {the 2 breadths. _ _ 000 
— 5 —- 04 Product of the breadth. 
16 Total. O— $ 
3 the *. Facit 3 — 06 —— 8 Product of 8 in- 


———— ——- (chesthe depth. 


Note, In ſome places they ſell Solid or Groſs Timber by 
the Foot ſuperficial, that is ro ſay, they find how many 
foot. of. Board meaſure will be contained in the- ſolid piece 
if it were ſawn-into-inch. boards. 

Now 
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Now to work, this, do thus, VIZ. 


Firſt, Find the ſuperficial Content of the breadth in feet 
and inches, as you have been taught. 
Secondly, Multiply that by the inches of the depth. 


E ample. 


A piece of Timber 13 foot long, $ inches broad, and 
10 inches thick; How many foot of Board meaſure doth 
it contain ? | 


Operation. 


Foot Inches. 
13——00 long. 
4$—— 04 
4— 04 
8 —— ©8 ſuperficial content of the breadth. 
IO 


Facit 866 —— o8 whole content in Board Meaſure. 


Note, The +: of the Board meaſure, will be the Solid 
or Cubick feet contained therein, as the ++ of 86 foot, 
8 inches of Board meaſure makes 5 foot, 2 inches, 8 parts 
{olid. 


Now for a Concluſion of four ſided Timber, I ſhall give 
you but this Problem, zz. 


Having the ſides of a piece of Timber ſquared, to nd 
what length on the ſame piece ſhall make a foot 1olid. A 
"e 


IT, 


feet 
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The Rule. 


Firſt ſquare it, viz- _— one ſide by the other, 
and if the {quare amounts to 1 foot or more, the Analogy 
will be 


As the ſquare of one foot (1) 
To 12 Inches in length, 


So will the ſquare of the piece be to the inches of the 
length that ſhall make a foot ſolid, in a Reverſe pro- 
portion. | 


But if the ſquare amounts not to one foot, then the Ana- 
logy will be, 


As the _ of one inch (1 ) 
To 144 foot in length, 


So will the _ of the piece be to the feet of the length 
that ſhall make a foot ſolid, in a Reverſe proportion allo. 


Example of the firſt. 


A piece of Timber of a certain length, whereof one 
fide is 1 foot 2 inches, and the other 1 foor 1 inch, what 
length on the ſame piece will make a foot ſolid ? 


SS — 
Square I — 3 — 2 J12-— 0——0 (9—5—11 facit. 
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To prove it, I fay, 
A piece 14 inches broad, and 13 inches thick, and 

inch. , EN, ts 
9— $——11 long, whar isits ſolidity ? 

ich. , m1 

ns a... 

fm—  — — 7 

11 —— O——10-—to 

Lon roo rw — IS 


Wore noe — Ie, aooomes— > 19-cnggauSa8.— age, _ 


— 


LH— of Yo 
3—— 2 Remain. 


CE et ara —_ Rm — SRO Ao on 


Foot. 1 — - —> —, —., —* Fact. 


Example of the ſecond. 
A piece of ſmall Timber of a certain 
Note, 1 make length,one fide whereof is 1 inch and half, 
Inches the Inte- and the other 1 inch and ;, how many 


s. here. foot in length an the ſame piece will make 
or a foot lid " 


inches. ,. FR 
1] — 6 —O 
4——6 

| foot. 


bs _ F , 
{ſquare 1——10—6) 144 (35—9—7 Fact. 


Il, 


and 
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Wh the form be (the Dimenſwons being the 
Pager detach = " the plane, nnd Horde As 


before. 


To prove it I ſay, | 
A piece 76 foot, 9 primes, 7 ſeconds long, and 1 inch and 
half broad, and 1 inch + thick what is its {oldity. 


erm J 
Eon ne Owe 
y —— 2 -—_— g-—_—_—_— 


ſh 


Das 


O— g-—7-—— — 
2—4— $9—T—I—6 
4 —— 6 Remain 


EIIonmnms n—__——_—— Woo 


FOOt 1 — , win, nn, mma, 


« facit. 


Sixthly, Of Timber having 3, 5, 6, 7, or more ſides 
equally ſquared. | 


If Timber be either Triangular , or elſe conſiſteth of 
above 4 ſides, you muſt fill find the Area of the plane at 
one of the ends, and then Mulrtiply- that by the length, as 
followeth. 


1. Example. 


Concer::ing Three fided Timber. 
Suppoſe a piece of Timber 6 foot long to conſiſt of three 


equal ſides, each fide being 18 inches, whereof the perpen- 
dicular is about 15 inches 5 parts, how many folid feer con- 


cains it ? To 
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To find the Area of the plane is to multiply the whole 
perpendicular by half the baſe or ſide, or the whole baſe or 
fide by half the perpendicular, as you have been formerly 
raughr in treating of Triangles. 


Operation: 
foot inches parts. 
1 — 03 — 05 perpendicular. 
O— 0 — o8—< 06 * 9 inches the halfof 
03 —IO0——03 A the ſide. 
* ——11— 06 —- 09 Area of the plane multi- 
6 (plyedby thelength. 


—  — mma ny Em 2, c—_—_—o 


Facit. 5 — 0g — 064——06 


PR A EE aa Wn REL on went 


Note, If all the three ſides are not equal, yet find the 
Area of the plane as before, and multiply it by the length, 
or you may multiply the depth by half the breadth, and the 
product by the length. More, Theſe are called Triangular 


Priſmes. | 
| 2. Example. 


Concerning Timber that have more than four ſides, 
called Polygons. 


Suppoſe a piece of Timber to have 6 equal ſides, each 
ſide containing 1 5 inches, the length 7 foot, how many feet 
doth ir contain ? 


To find the Area of the plane, the Rule is 


Multiply half the perimeter by the whole perpendicular. 
'The perpendicular is about 1 3 inches, _ 
Je 


of 


7"Se. WWF. 
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The Operation. 
foot. inches. parts. | 


1 —— 0Z ——00 
6 
EI TR ow ——_—_— og 
7 —— 06 —— 00 Perimeter. 


3 —— 09 —— 00 Semi-perimeter. 


ON 
4 — 00 —— og Atea of the plane, 
7 
Facit—28 —— 05 — 03 for the whole content. 


Thelike you are to obſerve for the meaſuring of Timber 
of 5—7—8—9. or more ſides, and this is ſufficient fop 
Tunber ſquared. | 


Seventhly, Of Round Timber. 


To meaſure round Timber you mult firſt find the Area 
of the circle whoſe circumference is 
equal to the compaſs of the tree you Note , round Timber 
are to meaſure, then multiply | 26 may be beſt meaſured 
by the length, aud you have your Y, the feet on the 3 foot 
defire. ule, applying them as 
Now the Area of a Circle may they are aſſigned. 
be found either by the diameter,ac- 
cording to the third Problem of circles, or by the circum- 
ference according to the 7th. problem of circles, 
L 


Exams 
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Example. 


A round piece of Timber that is 21 iriches diatneter and 
12 foot long, how many feet contains it ? 


foor. inches. 
3 — 09 — ©o diameter. 
*—— T0 — O06 
Frm" uy 
ſieerr—mmmomrpmmn 
3 —— 00 — og ſquare of the diameter. 
OF — 03 I work by the diameter 
02—— 07-— 06 according to the third 
—_— — problem of circles, 
* —OJ—— I0—— 06 
| 2-—04— 10-—06 Area of the plain. 
12 
Facit. 28 —- 10—— 06—— ©0 


——_—_— - 
ONE ELY > ——_—_ —— 


Note, There is a common Error crept in amongſt Artt- 
ficers in meaſuring of round Timber, which is this, viz. 
They take the ; of the circumference for the ſquare, as in 
the former piece of round Timber, the circumference is 66, 
the + whereof ( 16 +) they account the {quare, which 
multiplyed in its ſelf produceth 272 ., for the Area of the 
Baſis, which multiplyed by the length the product is 39204 
(the content in inches) which divided by 1728, the quoti- 
ent 1s 22 + feet, which is apparently erroneous , being 
above 6 foot too little, as appears before. But they plead 
there muſt be an allowance for waſt in hewins, which in- 
deed ought to be, but nor in falſe meaſurins but rather in 


the price. . Yetif they ſhould bargain for the {quare Tim- 
| ber 


nd 
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ber that ſhall be contained in it, when ſquared, their way 
gives not the true ſquare neither, for the ſide of the ſquare 
is 14 inches, 8 parts 3, whereas it will be found by their 
way to be 16. + inches, fo that then they pay for more than 
they have. Therefore if allowance muſt be made as afore- 
{aid,as in reafon it ſhould,(the Chips being but worth the la- 
bour of —_— and in tome places not 1o much) their ex- 
atteſt way will be to agree for ſo much ſquare Timber ac- 
cording to the goodneſs thereof. 

Now you may find the fide of the inſcribed ſquare either 
by the diameter according to the 8th. problem, or by the 
circumference according to the 12th. problem of circles, or 
by the lines on the Rule. 

And here for anexample, take the round piece of Timber 
before given, viz. 12 inches diameter, which is 66 inches 
circumference, and 12 foot long, to know how many foot 
of ſquare Timber is contained inthe ſquare thereof. 


Operations. 
foot. inch. parts. 
00—10—06 ſ{emi-diameter. 

2—01— 2— 4 
2—01— 2— 4 
1—02—08— 4— 8 ſide of the fquare. 

OG 4 MA. 
* —04—1I0— 9— 6—8—0 
4—IO0— g9— 6—8—0 
4—1I0— y—6—8. — © 
4—10—9-—6— $ 
4—10—9—6— 8 


—_ <—_—_— J_—_—_ =P c—_— 


U— — — 
I —26—00— 0-— g—00—5—9g— 4 fquar. 
I2 


—_ _ 


Facit. 18—00—00— 9— 0—05—9g—4— o for the 
———- —- (content 
L:2 90 


— —— ——— 


= —_— rr _ 


"Ro MEE A EE it 4: AA ates cor att V3 BAR: 8B, FM NW Re be 20g 7 ALS ada IEIVER 
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So that 0 pp when this round piece of Timber is ex- 
attly ſquared, it will be 18 foot and a little more. 


I have here wrought by the diameter according to the 
Sth. problem of Circles, multiplying the ſemi-diameter by 
x +: Andto avoid the trouble of vulgar Fractions, I pur 


 theminto lower Duodecimals ; nor need 1 have gone far- 


ther than the third place, and ſo might have ſaved ſome la- 
bour, and yet have come near enough the truth. 


Eighthly, Of Pyramids and Cones. 


If a piece of Timber be right lined, having but one Baſe, 
and ends in a ſharp point, it 1s called a Pyramid, bur if the 
Baſe thereof be round it is called a Cone, according to the 
common Definition. 

The ſolid Content of either of theſe, is found by multt- 
plying the ſuperficial Content, or Area of the Baſe by one 
third part of the length. 


Example. 


Suppoſe a Pyramid be to be meaſured, whoſe ſide at the 
Baſe is 18 inches, and the length 45 foot, how many ſolid 
feet doth it contain ? 


Reſolution. 


Firſt multiply the fide of the Baſe 18 inches, or 1 foot 
6 inches in its ſelf, and the product is the Area of the Bafe, 
which multiplyed by 15 foot (the third part of the length 
produceth 33 foot g inches, as in the operation. 


% Yy . ow Wy Op 
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Operation. 
foot. inches. 
1 — ©6 ſide of the Baſe. 
9 Note, 7 multiply by the 
— ratios of 15,VIZ. 5 
2 —— 03 Area of the Baſe. and 3,according to the 
11 -— 03 carion. 


Facit. 33 — 09 content of the Pyramid. 


— __—— —————— ——__— 


But ſuppoſe the content of a ſegment of this Pyramid 
were required, the ſide of one end being 18 inches, and the 
ſide of the other 6 inches, and the length of the ſegment 30 
foot, how many feer doth this ſegment contain ? 

There are two ways given by Authors to perform this 
problem. 


The firſt way. 
Find the whole length of the Pyramid by this Analogy. 
As the differ. of the 2 ends 1 2 inch. | 
foot. foot. foot. inch. 


To the length between them 3o foot. 1 —- 30—1 ——6 ? 
So is the greater bale 18 inches 15 
To the whole length 45 foot. — 

| 45- Foot 


Then find the content of the whole Pyramid, and the 
content ofthe leſſer Pyramid, and ſubtract the content of the 
leſſer from the content of the greater, and the remain is the 


content of the ſegment. foor. inches, 

Thus the whole pyramid being found as 33 — og 
before to be 33 fo. 9 inch. aud the rop there- I — 03 
of 1 foot 3 inch. ſubtracted, there remains —— 
for the other part 32 foot and half, and that 32— 06 
is the true quantity of the {ſegment & inthe — 


Margent. L 3 The 
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The ſecond way. 


Firſt find the Area of each end, then — the fide of 
the greater end by the fide of the lefſer, and add the pro- 
duct thereof with the rwo Areas before found, then multi- 
ply the total by + part of the length, or the whole length 


by the + part of the roral. 


Example. 


Suppoſe a piece of Timber to have the ſame dimenſions 
oiven as before, viz. the fide of one end 18 inches, and of 
the other 6 inches, and the length zo foot, how many ſolid 
feet contains it? 


Operation. 


Foot. inches. inches. 

1 —— ©06. greater ſide 6 leſſer ſide. 
9 TI 

0. ASP RAIOOR 3 Area thereof. 

2 ——G3 Area thereof. 
3 Area of leſſer ſide. 
9 prod. of the greater fide mult. by the leſſer. 

3 | E—_— 
10 the + part of the length. 


nn — C———— 


32 —— O06 the ſame again. 


Note, 1ultiplying the fide of the greater end by the fide of 
rhe kſjer, ſaves the labor of extraiting the ſquare root. 


of 
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But ſuppoſe a piece of Timber bigger at one end than at 
the other, ſhould not have equal ſides at 
Thes ts called a each end, as ſuppoſe a piece 15 foot long, 
Priſmoid. $ inches broad, and 4. inches ick at the 
roger end, and 4, inches brogd, and 2 
inches thick at the lefſer end,to know how many foot {olid it 
contains : To perform this you mult obſerve this Rule,viz. 
Firſt find the ſquare or Area of each end, then multiply 
one Area by the other, and from the product extract the 
ſquare root, then add the ſquares of the two ends, and the 
ſquare root ſo found together, and multiply the total by - 
part of the length, and it gives your deſire. 


Operator. 


Inches. inches inches. 
8 — by 4 inch. greater end 4 by 2 leſſer end. 


2 — 8 {qu. of the greater end o—8 {qu.thereof. 


1 — 4 
> HC. 


| — 


1 —9 — 4 prod .of one {qu. or Area by the other. 
——— _. incl. parts. 


I —_— 


1 —— 4 — ofſfqu.root .2—08 ſqueof great.end 
cps i — o—08 1{qu.of leſſer end. 
* —9 — 4 1 —©04 {qu. root. 
rms _— 
an 4—098 total 


5 the ; of the leng. 


Facit. 1—11—04 for the content. 


—— 4 


—_— 


But here obſerve two Cautions. 


L 4 
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I. Caution. 


If in ſquaring the er end there comes out one foot, 
Or a, and 2070 in ſquaring the lefſer, you muſt 
multiply by the inches and parts of the lefſers Area, as if 
they were feer and inches, and then in extraQting the ſquare 
root you muſt put the feet into inches, adding thereto the 
inches (if any) and extraQ the ſquare root of them, and 
count the ſquare root ſo many inches, &c. | 


E xample. 


A piece of Timber 1 $ inches broad, and 10 inches thick 
at one end, and 10 inches broad, and 6 inches thick at the 
| 99h and 35 foot long, how many ſolid feet doth it con- 
tain ? | 


foot inches. 
x -— ©6. greater end 


3 — 03 —— ©0 ſquare of the greater end. 
5 


| 6 —- 03 —- ©0 product. 


FS 


Alert AD 


8 — 07 ſquare root. 


ERAS - —ooonnm SIE erica om. 


A-® a 2; ar 


B* 


1- 
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inches. 


— 


5 ſquare of the leſſer end. 
foot. inches. 


1 —— 03 
3 
8 —— 07 
2 —— 04— 07 
11—— 08 the : part of the 


(length. 
1 — 07 — 00 —— 08 


26 -— O02 — oF | 
Facit. 279 — 09g — og — o8 


Note, 1 multiplyed by 11 foot. 08 inches. according to | 
the fecond worlds ſecond Rule in Multiplication. | 
2. Caution. 

But if there comes feet in both Areas then you are to 
work altogether according to the Rule firſt given, 

Example. 

As ſuppoſe a piece of Timber 257 foot long, 20 inches 
broad, and 10 inches thick at one end, and 18 inches broad, 
and 9 inches thick at the other, how many ſolid feet doth it 
contain * 


foot. inches. 
} —_— o8 
ſquare 1 — 04— 8 of the greater. 
- I 
© ——_ oo 


product 1 —- 06 — 9g — © of one Area by the other. 


1 — 03 ſquare Root, | 


YT EI 


* — O2— 3 


—_—_ 


© —_—_— ; "1 foot. 


ES ee ee a Ee A OO TT Oo TIE 
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foot. inches. 
3x — O06 
ſquare 1 — 01— o6 of the leſſer end. 

foot inches parts. 

1 —— 04 —— 08 

1] — Ol —— 06 

1] —— 03 — ©0 

Z— 09 —-— 02 

9 the ; of theleng, 
Facit 33—10 — 09 


Note, The way to perform this by vulgar Arithmetick, 
is to multiply the Area of one end in inches by the Areaof 
the otherend in inches, and to take the ſquare root of the 
produc, and then to add the Areas of the two ends and the 
{quare root together, and to multiply their total by the + 
part of the lengrh, and that product to divide by 144, and 
the quotient gives the content in feet. 


Note 9g aiv, That the common way to work by the ſquare 
in the middle 1s very erronious. But yet if the piece be ve- 
ry long and tapering, to avoid the trouble of the ſquare 
root, you may take your dimenſions in the middle berwixt 
every 6 foot, and multiply 6 by one fide, and the product 
by rhe other ſide, and when you have fo gone through the 
whole length add all together for the whole content ; and 
this will come near enough the truth for common practice. 


Azain note, That Triangular and Poligonial Pyramids 
and their ſegments are meaſured the fame wayes you have 
been already taught, and therefore there' need no Exam- 


ples of either. 
Ninthly, 
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Ninthly. Of Gloves. 
Problem 1. 
To find the Solid Content of a Globe. 


{ Multiply the Cube of the Diameter by 11, and divide 
| the product by 21, and the quotient is the ſolid content. 


eng, | Example. | 
| Suppoſea Globe to be meaſured whoſe Diameter is 2; 
| inches, how many {ſolid feet doth it contain? 


foot. inches. 
x —— 09g —— ©0 diameter. 


>, |  - 
20f WT I _ 
the 3 — 00 ——09 
te | 2—03 —06— 9 
» F E ; 
nd | Cube—5—04—03— 9g 

| IT 
re 21) ($13 ——op-— 
e- Hb 
e 7) 8 — 05 —00— 09 - 
0 | — — 
i | 3) 2—o09— o8—— oz Facit. 
e , —_— 
4 


Note, If you take the + of the Cube of the Diameter the 
| Tof that ; and the + of that +, and add them together, it 
> will give the content of the Globe. 


In cubing the Diameter I multiplyed according to the ſe- 
cond way of the ſecond Rule in Multiplication. And in dt- 
viding by 21, I divided by the ratios thereof, viz. /7 and 
3 according to the 4th. Rule in Diviſion, Mb 

rob, 
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Problem 2. 
Having the Content of a Globe to find its Diameter, 


Multiply the content by 21, and divide it by 11 | and 
the Cube root of the quotient is the Diameter. Zn 


Example. 


foot. 
There is a Globe whoſe Content is 2—o0g—o8—03, 1 
demand its diameter ? 


foor. 
2 — 09 — 08-— 93 


ratio's of 21, viz. 


I9-— O07 — —= 09: q multiplyed by the 
7and 3. 


11) $8 ——11—05— 03 


5 —— ©4 — 03 —— 09 Quotient. 


—_— 
- 


Facit-1 —— 09 — ** — ** Cube-Root. 


—_—_ om 


Problem 3. 


Having the Diameter of the Baſe of the Fruſtum of a Globe 
(intercepted between two planes parallel, one touching the 
other cutting the Globe together with the Fruſtums Altitude, 
to find the Globes Axe. 


Rile. 


Divide the ſquare of the Semi-Diameter of the Fruſtums 
Baſe by the Altitude of the Fruſtum, and add the Altitude of 
pi Fruſtum to the Quotient, and the total gives the Globes 

© | 


Exams 
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Example. 


Let the diameter of the Fruſtums Baſe of a Globe be 16 
inches, and the Altitude of the Fruſtum 4. inches, I demand 
and the Globes Axe. 


inches: 
8—- ſemi-diameter 
| Note, To divide by 4 4 
inches, I ſay 4 inches is I — 4 
| + and therefore I multl- ——— —— 
| ply 3 andthe produtt is 4) 5—— 4 {quared. 
the quorient, — 

| I —-4—— © quotient. 
he 4 —— Oaltitud. of the fruſtum. 
z. | ammnincnigs 


1—-8—— 0 for the Axe. 


| RI nr rin <a. mar aan 


mY 


Again let the greater ſegment or Fruſtum be given, viz. 
The Bale 16, and the Altitude 16, I demand the Axe? 


inches. 
8 —<ſemi-diameter. 
e — 
e if by 
b) | 


I—4) 5— 4 (4 quotient. 
5 — 4 16 fruſtum Altitude. 


| __—— 


Ez  — © 20 inchesor i foot $ inches. 
- | A 


—_ > + _—_ 


The ſame again. 
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Problem 4. 


Having the Alewtude of the Fruftum, and the Globes Axe, t 
| find the Diameter of the Fruſtums Baſe, 


The Rule. 


A Geometrical mean proportion between the greater and 
leſſer Fruſtums Alritudes is equal to the Semi-diameter of 
the Fruſtums Baſe, which doubled is the diameter of the 


Baſe required. 
Example. 


Let the Altitude of the fruſtum be the ſame with the for- 
mer, viz. 4 inches, and the greater fruſtums Altitude 16 


inches, I demand the fruſtums Baſe. 


16 
4 


64 


Doubled + {quare root. 


16 the diameter of the fruſtums Baſe. 


Problem 5. 


Having the Globes Axe , the Segments Altitude, and the 
Diameter of its Baſe to find the Segments ſolid Coment. 


The Rule. 


Multiply the ſquare of the ſegments Diameter or Baſe 
by the ſegments Altitude, and the product will be a Paral- 


lelopipedon, which product keep. 
| Then 


IT, 


» to 
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Then as the Altitude of rhe other ſegment is ts + the 


fame Altitude, and more + of the given Altitude, ſo is the 
Parallelopipedon firſt found to all the ſquares int the ſeg- 


_—_ 


As 14to 11, foare all the ſquares laſt found to 
the lid? content "of the ſegment required. 


Example. 


Let the Globes Axe be 3 foot, 4 inches. The Altitude 
of the ſegment 10 inches, and the ſegments Baſe 2 foot, 
I9 inches 07—o09. I demand the ſegments content ? 


Foot. ; 
2 — 10 —— 07-— 09 {egments diameter. 
2 — I0 — O07 — O09 


A— NY og ——-gS 
*] ——08—02 — 06 —-03 
2 — 01 —II—09—9g 


| == oa. Aa 


I rok rs, 


Foot. 8 — 04 —00 — 04—— 00 — eo — 9 ſqua. 


IO 
6—-11 —— 04. — 03 — 04—— 00—— 07 —-06 Pa- 
(rallelopipedon. 
foot. inches. 


RON the oiher ſegment. 
1 — ©3 


Ol — the + of the oo Akirude. 


CE ny —  c— 


L— t— Now, I lay 


— ww 


NErmomirmmmmmm— mo 
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_ fo. inch. foot. foot. 
If 2-06 give 1-04-08 : what 6—11—o04—03 
| 2—03—09—05 
O2—03—09—) - 
O2—O0Z—99—5 


2—6) 9g—0J—09g—02—10-—(3—10 
7—06 


> 5 FRI 


Er rn rhoit cnn maya 


2—O01—09 
2— 1—00 
SR er 


* —CO—O09 


CO OS 


foot. 
If 14 give 11: what 3—10 


yg teeth 


Facit z3— q0——1 — 8—6 very 
near, but ſomewhat too little by omitting parts. 


Inſtead of multiplying by 11 and dividing by 14 you 
may take the 5 and 5 of that, and ——— total. , 


Problem 6. 


| - But more brief this may be performed thus, without the 
knowledge of the Fruſtums Diameter of the Baſe, viz. 


I. From the Globes Axe ſubduct the fruſtums Altitude, 
and unto the remainer adde the Globes ſemi-axe. 

2. Multiply that ſum by the ſquare of the fruſtums 
Alritude. 

3. Multiply that product by 1 foot oo — 7, and it pro- 
duceth the content of the fruſtum required. " 
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And here for an Example take the ſame again, viz. 


Let the Globes Axe be 3 foot,o4 inches, and the fruſtums 
Altitude 10 inches. I demand the content of the Fruſtum ? 


foot. inches. | 
3 — 04. The Globes Axe. 
10 Theſegments Altitude. 


3 -—— 06 The greater Fruſtums Altitude. 
1 — 08 The Globes ſemi-Axe. 
_ Their ſamme. 
8 — 4 {quare of the Altitude given, 
yy | 
"6 nn Of o—_ gome— 8 | 
angina _ | foot. 
2 — 10 — 8— 8 multipl. by 1—00—o07 
* —— 0] — 8——3 O '— 8 


Facit 3 — 00 —— 4—-11 ——© —-8 for the ſolid 
mc — —— —— Content of 
the ſegment, which comes very near the truth, onely a little 


too much, but fo little as is very inconſiderable ? 


Problem 7. 


Having the Altitude of a Globes Fruſtum, with the Diameter 
of its Baſe, to find the Fruſtums Content without the kzow- 
ledge of the Globe Axe. 


— 


The Rule, 


Firſt find the Globes Axe, by the Rule for Problem the 
Third. 
Secondly, Then work by the Rule for Problem the Fifth, 


M Orer a= 
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Problem 8. © 

Having the Axe of a Globe. 
or Sphere e 1, 20 inches 
2 andz 4, 6 inches (the Alci- 
.  tudeof.the Zone of the Globe 
m , ef m 2 a) together with 
the diameter- of- its leſſer 
Baſe» s 16 inches, to find 

the Zones ſolid Content. 


The Rule. 
Firſt find + of the Area of the greater Baſe; and + of the 
Area of the leffer Baſe, by the third Problems of Circles. 
Secondly, Having added them together, multiply their 
ſumm by the Zones Altitude, and that product gives your 
delire. 


Operation. . 

$reater diameter 1 — 08 
06——8- 
O6——B8 


a = ea 


ſquared — 2 — 09 —— 4. 


— —— 


Mr rig, 


nr nn I 
q—= — O02 — 4 — 6—-10 


ESI mans rtnetunene tin, rn I 


{umme deducted — 07 — 1 — 8 — 06- 


Wn — os WRLA—___ ———C—— KC 


Area 2 — 02— 2 — 3 — 06 


Ml _—m_— ————— 


3 — ——08 -— 8— g——02 of. greater 
— — 08 —-8—— 9 — 02 FC Area. 

5 — — 05 —7 — 0 — 07 Oflefler Area, 
1] —1I —0—6-— 1 ſunme, 


—_—_— 


Altitude 6 inch.o — 11 — 6——3 — 05 — 06 factt. 
foot. 
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foot. inches. 
Leſſer diameter 1 — 04 
Og ——4 


—_— | — 


£4 = 03 -5-0 —6-=-10 
I —01 —6—3—-05 


ſumme deduct. 


O04 —— 6—-I0O — 03 


— r— ww. 


Area 1 —— 04 —— 9—-01 -—09 
—_ * —— OF ——J<=-00 — 


— 


Or, Thus more brief, Vit. 
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To the double of the Area of the greater Diameter, add 
the Area of the leſſer, and multiply their ſunune by - of the 


Zones Altitude. 


foot. 

Area of the greater diameter 2—2—2—3—6 
2—2—2—3Z—6 

-——1-z 


5—9—1—8—g 


The ; of 6 inch. (the Zones 


| —_——— — 
—_— 


Alt.)is 2 inch.which is the + -—* —-11 —6—3—5—s 


Sm 


lame again, 


The 


= Eo 


OI ere ney os 
TT AR poo rs 


7 


— > 


Er EE EIN 


9» > Oo on" ern 4 k w 
CLOCEE B  -_ 
> ——_ 


vn > 


ns La Ren 


<> 02% 496-6 Age. 


EY pp RS "Ia 72 ts = ney mera RR: = 
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— 
F 


Gre oe 


- = 0-22 9 apes, 1 Mo 


ER 


—_—_ 


Re re rn 
Ie er te nt ts + ae 
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Problem. 9g. 


There is a Globe whoſe ſolid content is 2 foot, 9 inches, 
and a Cube is deſired to be made that ſhall be of the ſame 
content with the Globe, the Queſtion is what length the 
fide of the Cube muſt be ? And alſo the length of the Globes 
Axe. 


The Rule. 


Firſt, To find the fide of the Cube, the Cubick Root of 
the Globes ſolidity is the fide of Cube that ſhall be of the 
ſame content with the Globe. | 


Secondly, To find the Globes Axe, it is performed by 
the ſecond Problem of Globes. 


RH —w—ww____T__—_@©@ eee. eee ee eee eames 


Du 


«ts » 


Book III. 


Duodecimal 


GAUGING. 


BOOK. IL 


_ )U———EECCCCEEEIERS > — —=—@— P—— 


OO OS. __—_— 


Shewing how to Gauge all ſorts of Brew- 
ers Tuns and Casks by Duodecimal 
Arithmetick , all being pra@ically per- 
formed,viz,Bythe Aliquot parts of 1 2. 


tick to the Art of Gauging, I have thought on a way 

ro perform it onely by Duodecimal Multiplication, 
which is indeed no other than the Common Rule of Practice, 
for which purpoſe, I have made the enſuing meaſures , 
which muſt all be Dnodecimally divided, viz. into primes, 
leconds, &c. 


F O R the better Application of Duodecimal Arithme- 


Firſt, I have made a meaſure, the length of the ſide of a 
{quare that ſhall contain 282 inches, (the number cf cubical 
| M 3 inches 
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inches contained in an Ale Gallon,) and the like for 231 
inches, (the number of cubical inches contained in a Wine 
Gallon,)the one being the {quare root of 282, and the other 
the ſquare root of 231, which I call ſuperficial or {quare 
Gallons. | | 

Now by this meaſure you may find the ſuperficial con- 
tent at one inch deep, of any Veſſel bounded with right 
lines, which multiplyed by the depth in inches, (provided 
there be the ſame dimenſions at top and bottom) you will 
have the whole folid content in Ale or Wine Gallons. As 
for the uſe of it in Gauging Veſſels bounded with right lines 
differing in their dimenſions at the top and bottom, I ſhall 
ſhew when I come to treat of them. 


Secondly, I have made another meaſure both for Ale and 
Wine which I call the circle {quare, that for Ale, being the 
fide of a ſquare equal to the diameter of that Circle whoſe 
Area is 282 inches, and that for Wine, the fide of a quare 
equal to the diameter of that Circle whoſe Area is 231, both 
being the ſquare root of the gauge numbers reſpectively, ſo 
that the Area of any Circle in Ale or Wine gallons, may be 
found, only by ſ{quaring the diameter taken by this Mea- 
ſure. 


Thirdly, I have made another meaſure both for Ale and 
Wine, which I call the Circles 3 ſquare; being the ſquare 
root of the gavge numbers reſpectively of the ſumme of the 
inches, and + thereof contained in the Ale and Wine gallons, 
ſo thar the 4 Area of any Circle in Ale or Wine gallons, 
may be found only by 1quaring the diameter taken by this 
meaſure. 


 Fourthly, I have made another meaſure both for Ale and 
Wine, which ] ca'] the Circle ; fquare; being the ſquare 
root of the gauge numbers reſpectively of the ſum of the 
inches and 7 thereof, contained inghe Ale and wine gallons, 
{o that the 5 Area of any Circle in Ale or Wine gallons 


may 
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may; allo be found by quaring #he digmeter, taken by this 
£ ure. 


Fifthly, In regard that it often happens that the diame- 
ters aac be 6 (as of ftanding Casks, &c. ) but mulf 


be found by the circumference, by girting I have made a 


meaſure both for Ale and Wine, which taken on the Cir- 
 cumference, and ſquared, gives the Area of the Circle, 
which I call the circumference 1{quare ; and is thus made. 


viz. The diameter beins — of the circumference, as 7 is 
J 7 


to 1 Circle ſquare gallon, fo will 4 be to that part of the 


{ame gallon, which muſt be added to it, for the length of 
one gallon on the circumference : And here note, having 
found the gallons on the circumference , by this meaſure, 
before you ſquare it, you mult allow for the thickneſs of 
the Staves at each end of the diameter according to diſcre- 
tion, which allowance muſt be taken out of the fame num- 
ber of gallons on the circle ſquare, and then ſquare the re- 
main ; for the ſame number of gallons found on the circum- 
ference, would have been found on the diameter, if you 
could have came at 1t. 


Sixthly, For the eaſe of Countrey Officers, I have made 
a meaſure both for Ale and Wine, which I call the Circle 
gauge, Which lain on the diameter of any Circle, whoſe 
Area exceed not 15 gallons, will give the area or ſuper- 
ficial Content of that Circle without t1quaring, or any thing 
more to be done ; being the ſquare root of the gauge num- 
ber of every gallon ſucceſſively. 


Seventhly, I have made another meaſure both for Ale 
and Wine, which 4 call the Globe Cube ; which lain on 
the Axis of any Sphere or Globe ; and the number found 
thereby , cubed, ſhall give the folid content in gallons, 
whether of Ale or Wine reſpectively, and this meaſure is 
thus made,viz. as 11 1s to 21,10 will the folid content of any 
Globe or Sphere be to that number, the Cube root whereof 
M 4 will 


OO DIO 
_ ” - 4 
. Py CE TONS | ——_—_——— 
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will be the diameter, therefore 4+ being ++ leſs than unity, 
if you add 12 of the number of inches contained either in 
an Ale or Wine gallon unto that number ; the Cube-root of 
the ſumme will be the fide of the Cube, that ſhall be equal 
to the Axis of that Sphere or Globe, whoſe ſolid content is 
1 gallon, whether of Ale or Wine reſpeCtively. 

I have contrived all theſe meaſures ro be carryed in an 
underhand Cane, and yet to be made to meaſure Dimenh- 
ons ( if need require) of 18 foot at once taking. The 
manner whereof (if you will have it 
of that length,) you may ſee in the 
Margent, whereby you may ſee that 
the Scale or Ruler will then be Trian- 
ular, divided into 6 parts (and fo a 
exagon) which muſt be joyned to- 
ether with Sockets, and ſo the Cane 
ing 3 foot the Scale or Ruler will be 

18; but you may have it made either 
of what length or form you pleaſe. 

On one part of the ſcale or ruler muſt be one of each mea- 
ſure, duodecimally divided, continuing the diviſions 
throughout the part, every meaſure correſponding with his 
own proper meaſure on the reſt of the parts, and a line cf 
inches muſt be on the ſame part duodecimally divided tho- 
rowout, and this part muſt ſlide in 2 ſockets, to take the 
over meafure. ne oo 


The Length of the Meaſures. 


inches , , uw 
7. Ihe ſuperficial or = — - 16—g9—6—2 
{quare gallon for —Wine—1 5—2—4—7—4 


2. The Circle ſquares Ale — 18--11—4—4—9g9 
gallon for — — CAR m4 


3. The 
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inch. ., yy wm wm mn 


3. The Circles } ſqu. Ale — 21-10—6—1—2—2 
for- —— TWine—1g-0g—7—0—7 


4. The Circles ; as —— 24-0J—$-I1—0 
Wine—22-01-—7-06-10 


RO” EY 


inch. , , mw wn 
5. The Circumfe- (Ale — 1—6—10—3—5Tof the Cir- 
rence ſquare for Wine— —6—I0—3—y)cle ſquares 
reſpectively 


6. The Circle (Ale— thock to be made by the Tables, 
Gauge, for- Wine > Calculated for that purpoſe. 


7. The Globe Canes Ale— 7 inch. 5—7—3 
for ——— © Wine 6—-11-10—0 


_ 


Note, The Officer that is imployed in the Exciſe for Beer 
and Ale, will have occaſion but for 4. lines to be put on his Rule, 
beſides a line of Inches, VIZ. 


x1. The Superficial ſquare Gallon 
2. The Circle ſquare Gallon —- 
3. The Circumference ſqu.Gallon (For Ale. 
8. Ihe Circle Gauge -———— 


I. Of Veſſels bounded with Right 


Lines. 


Firſt, OR here ſhall take the ſame method that I took 

in treating of Superficies and Solids, and fo ſhall 
begin with Veſſels that are {quare ſolids, having the ſame 
dimenſions at top and bottom. 


1. Ex- 
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: I. Example. 
Superficial. Solid. 
6—6 6 | 6_ " 


| 


A - 


A Tun 6 gallons 6 primes f uperficial, {quare at top and 
| bottom, and 36 inches deep, how. many Beer barrels, and 
how many gallons doth it contain ? |. 

And how many gallons on each wet inch ? 


The Rule. 
Multiply one ſide into- it {elf (that is the length by the 
breadth)in gallons and primes,and the product by the depth 
in inches. 


Note, you muſt always multiply by the ratio's of the 
number of the inches of the depth, whichis here 36, and the 


ratio's are 6 and 6. : 
Operation. 


callons. 
6—— 6 the fide. 


II "Og 
nn 


gallons on each wet inch 42 — 3 barrels in all. 


Wk wm 35 ne Were, 


253-—6 


———— 


callons in all x $21 — © 


— & co tt Md aa 


bon AY & bk _— 
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Note, Having multiplyed by 36, (which is the number 
of oallons in a Beer barrel,) to bring the gallons into barrels, 
I muſt have divided by 36, and o the "m_ would have 
produced the ſame multiplicand again, therefore I conclude 
the Tun contains 42 —— 3' barrels and 1521 gallons. 

I . Example. 
gallons , oF 

ATun 8 — 9 —6 ouare at top and bottom, and 48 
inches deep, how many gallons, and how many barrels is 
the whole Tuns capacity : 


call. 
8—09—06 
70—O4—OO 
4—04—09 
2—O2—04—06 
4—24—09 
77—03-—06—03 gall.on each wet 
— — (inch 
I 2—I0—07—o0—6 ) divided by 
| -—— —— ( the ratios 
bar. on each wet inch 2—01—o0g—02—1 ( of 36, viz. 
ma—_ — —- )}6 and 6. 
I'7—O2—01—04—8 multiplyed 
— = — (by the ra- 
barrel in all 103—o0—o08—o04—..( tio's of 48 
— ——— J viz. and 6 


- : gall, , wn 
So that the Tun contains on each wet inch 77-3-6-3, 


bar, / I in al : 
which makes 2 — 1 —9— 2— 1: That is to ſay, 


2 barrels, 5 gallons,2 pints ++ of a pint, and +*. of the -* of 
a pint : for +; of a barrel is 3 gallons, and the ++ of 3 gal- 
lons is 2 pints, &a 

And it contains in all 103 bar. 2 gall. and 3 of a pint. 


Note, 


o > 34 = 
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Note, To bring gallons into barrels Ialwayes divide by 
the ratio's of 36 for Beer, viz. 6 and 6, and by the ratio's 
of 32 for Ale, viz. 8 and 4. 


Note again, If you take the -! of each ſide, and mulciply 
them one by the other the produdt will be the Beer barrels 
contained on one inch which multiplyed by the depth in 
inches will be the Beer barrels in all. 

So if you take the + of onefide, and the + of the other, 
and multiply them one by the other, the product will be 
the Ale barrels contained on one inch, &-c. 


I. Of Veſſels that are not $ quare. 


Nder this Head are comprehended Veſſels, that 
are 


1. Longer than broad. 
2. Broader ar one end, than at the other. 


Firſt, Of Veſſels that are longer than broad. 


The Rule is the ſame with the —_— that is to ſay, 
ro multiply the length by the breadth, and the product by 
the depth in inches. 


r.E xample. 


LS A Tuns length is 8 gallons, 6 primes, 
| the breadth 7 gallons at top and bottom, 
a the depth 56 inches, how many gallons, 
Jy and how many barrels doth each wet inch 

contain ? And how many barrels is the 
whole Tuns capacity ? 


Gallon 
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allons. 
G 8—— 06 


gall. on each wet inch 59— 06 


9 ——II 


barrel on each wet inch 3: —-07 -— 10 


_—_—  — — 


I 3Z——02 -— Ol 


barrels in all—g2 — 06—— 08 that is to ſay 92 
—— bar.; and 2 gallons 


Lf Co 


Note, It may ſometimes happen in long Tuns, that there 
may be a difference between the two ends, and another be- 
tween each end and the middle : in ſuch caſes you muſt take 
an Arithmetical mean between the two ends, and another 
berween that mean and the middle ; then will the laſt mean 
reduce the Tun into a perfect Oblong. Some do add the 
two ends and the middle together, and divide their ſum 
by 3, but that is very erroneous. 


2. Example. 


gall. , gall. , n 

A Tun 11 ——10 long, 11—— 02 — 06 broad at top 
and bottom, and 60 inches + in depth, how many gallons 
and how many barrels doth each wet inch contain ? And 
how many barrels contains the whole Tun ? 
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gallons. 
11—10 long 
I ZO—O2 
Multiplied by the breadth. nt Bows: ih 
EL, as. 
gallons 1 32—07—07 div. 
b 
On each wet inch. 22—OI—03—2 _ 
—_— of 
barrels 3—08—02—6-4. 36, 
Multiplyed by the ra- 44—02—06—4—0 
tio's of $0, viz.12 and \) ——— — 
g, to which I add they ' 221 —O00—07—8—0 
+ for an inch. I —LO—Ol—3—2 
barrels in | all 2227 0—0B-1 I—2 
3. Example. 
gall. eall. / - 


A Cooler 9 — TEE 9 broad, and 10 — 06 —— 04 
long, and 20 inches and half deep, how many gallons and 
how many Beer barrels may each wet inch contain ? And 
What is the Coolers whole capacity in barrels ? 
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gallons, , 


9—I0—09 


98—11—06 
4—11—04—06 
03—03—07 


gall. 04—02—02—01 Ce by 


| ——_y — T——————_—_—_——_— Ry >, 


On each wet inch. I 7 —04—O4—04—2 
barr. * 2—10-—08-—08—o08—ojz 


of 36. 


Multiplyed by the I 4—05J—-07—07—05—08 
ratio's of 20, Viz. 5 \ ————— —— —_— 
and 4, to which I $7 —I0-—06—05—10--08 
added the half for I-—OF—04—O4—04—©2 
half an inch. 

barrels in all $9—03Z=I0—I0—02—10, 


viz. 59 barrels, 11 gallons and almoſt ?, 


|. oe 


| — 


For the Dripp or fall take this general Rule, vjz. 


Into the Tun propoſed (being empty) power liquor un- 
til the uppermoſt part of the bottom be juſt evyered, then 
find the greateſt depth of the liquor, and half that depth is 
the Tuns fall or dripp, which ſubducted from the Tuns 
depth leaveth the Veſſels true depth fo be reckoned on, and 
made uſe of in inching the Tun. 


But I eſteem it the exacteſt way to meaſure the liquor 
poured in, becauſe there may be leveral different and irre- 
mer falls in the bottom, then you may gauge it from the 
uperficies 6f the liquor and add the liquor thereunto ar 
every inch, &c. 


Sve- 


the rati. 


a0—_— _ Or WEI nn, Pr AIST ADE 


—— — —  __—_— 
= 
EE en 
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Secondly, Of Veſſels broader at one end, than at the other, 
the ends and baſes paralkl, called fruſtums of Priſms. 


Example. 


al A Tun 8 gallons 9 primes 
2 long, 6 gall. 08 primes broad 


E at one end, and 5 gallons and 
= | 2 RESPONSES +\ 8 primes broad at the other, 
Fl x and 40 inches deep, (of the 

{ame dimenſions at top and 


bottom, and ends and baſes 
parallel, ) how many gallons, 
and how many barrels, may each wet inch contain, and 
what is the Tuns whole capacity in barrels ? 


The Rule. 
Add the two breadths together and take the ' thereof for 
the mean breadth, and thereby multiply the length. 


gallons / 
6—— 8 preater breadth. 
5—= 4 lefler. 


1—T 2—— © 


mean breadth — 6 — © 
gall. $—— 9 long 
call. g—_— 


oneach wet divided by the 
inch _—_— ratio's of 36. 


11—8—o ( Multiplyed by the 
— Tory of 40, VIZ 

Is nall-58—4,— 8and 5. 
barre Sn a 4 "_ ds Thirdly, 


LO 
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ITL.Of Veſſels in the form of a T rapexial 
Solid. 


Example. 


A Trapezial ſolid Tun of the 
ſame dimenſions at the top6r bot- 
tom, whoſe longeſt diagonal is 
9 gallons 6 primes,one perpendi- 
cular 2 gallons 3 primes : and # 
the other 3 gallons og primes, 
ard 56 inches deep: how many gallons,and how many bar- 
rels may each wer inch contain ? And how many barrels 
contains the whole "Tun ? 

The Rule. 

Add both Perpendiculars together, and by half of their 
total, multiply the whole Diagonal, or multiply half the 
Diagonal by the whole total. 


gall. p 
: 3 $Perpendiculars. 
3 I — 
| 6 ———O 
- The half 3--— 0 


gall. 9 — 06 Diagonal 


Per wet inch, gallons 28 — 06 (multiplied by 
—-- the ratio's of 
228 — ©0 ( 56. 


q gallons 1596 — 00 divid. by the 


The Tuns conteat in 


) 266 — co / Tatio's of 36. 
barrels 44 — 04 


VIZ 4 4- barr. 
(12 gallons. 
N Fourth- 


FONG RE TI DEI THETA peo omen vw 


IX Opt OT WO Re” "Ou, rt A RR Rs 1s 
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TV. Of Triangular Solid T uns. 


1. Example. 


An Equilateral Triangular ſolid Tun, 
whole ſide is 4 gall. 6 primes, 9 ſeconds: 
its perpendicular about 4 gall. 3 primes s 
ſeconds, the depth 54 inches: how | 
gallons may each wet inch contain,and what 
is the Tuns whole capacity in gallons and barrels ? 


The Rule. 


Multiply the whole fide by half the perpendicular, or 
whole perpendicular by half the ſide. | 


gall. , : gall. , 
4-03-06 perpendic., 4-06-09. the fide 
2-01-09 the half, —— 

9-01-06 
04-06-09 Multiplyed 
02-03-04-06 pby half the 

L-OI-O8-03 perpendicu- 

ar 


en emntmed 


gallons on each wet inch g-09-05-09-09 Multiplyed 
— —— | bytheratio's 
88-01-04-03-09 of 54, viz. 
— g and G6, 
gallons5 28-08-01-10-06 
The Tuns ca- 88-01-04-03- divided by 
Pacity 1N—— EOIDY ©? _ Ptheratio's of 
barrels 14-08-02-08-07-06 ) 36+ 


A 


2o Ex- 


OY 
$74 
bg 
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A Tun in the form of an Iſoſceles 
Triangular ſolid, whoſe baſe is 6 
allons, og primes, and the perpen- 
Gicular 7 gallons, o8 primes, the 
depth 64. inches(the top and bottom 
of the fame dimenfions,) how many 
gallons may each wet inch contain, 
and what may be the content of the 
whole Tun in gallons and barrels ? 


gall. ; : gall. / 
7 — 08 perpendicu. 6- —og the baſe 
3——10 the half. 20 —— OZ 
2 — 0Z——00 
On each wet inch gall. 35 —10-——o06 
207 — 00 — 00 


gallons —1656 — o0 — 02 
The whole rn 
Tun con- 276 ——©0 — O00 


tains —— 


— 


barrels — 46 -— OO —— OO 


Note, The ſame rule holds for all other Triangular fo- 
lids, viz. to multiply the baſe by half the perpendicular, 
or half the baſe by the whole perpendicular. 


v. of 
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V. Of T uns in the form of a ſolid Rom- 


buys or Romboides. 


Firſt, Of a Rombus. 


yoo There is a Tun in the form 
J of a ſolid Rombus (the top and 
© bottom of the ſame dimenſi- 


> ons,) whoſe 4. ſides are each 
: / 6 gallons , the perpendicular 


bn 5 gallons, 06 primes and the 
— . depth 64. inches ? how many 
gallons contains each wet inch, and how many gallons, and 
how many barrels contains the whole Tun ? 


The Rule for both. 


Multiply one fide by the Perpendicular, 
gall. : 


6—— oo one ſide 
30 — 00 z multiplyed by the 
3 —= oo - perpendicular. 


[EIT 


gallons on each wet inch 33— 00 


264 mult. by the rat.of 64,viz.86&38. 


A ———— wc 


call. 2112 


The Tun con-< 352 divided by the ratio's of 36. 
rains in all-— 


—_——_—— W__—— 2 _”_ 


barr. 58——o8 xz. 58 bar. 24 gall. 


oor I a 


Secondl Ys 
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Secondly, Of 4 Romboidss. 


A Tun in the form of a ſo- 
lid Romboides (the top and 
bottom of the ſame dimenſi- 
ons, ) the longeſt ſides are 
7 gallons, 3 primes,and 6 ſe- 
conds, the ſhorteſt are 5 gall. 

8 primes, the perpendicular 3 gallons 07 primes, 6 feconds, 
and the depth 58 inches, how many — may each wet 
inch contain ? and what is the Tuns whole capacity in gall. 


and barrels ? 


gall. / T 
7-03-06 longeſt ſide. 


21-70-06 t 
4-03-00-06 > mult. by the perp. 
03-07-09 | 


On each wet inch gall. 26-05-02-03 


21 1-05-06-00 Jmult. by the rati- 
o's of 56,viz..3 & 
1480-02-06-00 >7.,& to thelaſt rat. 

52-10-04-06 \ prod, the product 
———— } of 2 added. 
gallons —1 533-00-10-06 


SEE nnmai=—naecys 


The whole divid. by the 
'T uns capa- 255-06-01-0g ratio's of 36, 
City Ih-—— MES 


barrels— 4.2-07-00-03-06 9 viz. 42 barr. 
——o— 2 gl. and - 
a Pint and ſomewhat more. 


N23 A Rule 


vgs Duodecimal Gaugmg. Book 1II, 


A Rule to reduce Beer Barrels into Ale, or Ale into Beer. 


Note, 32 gallons makes a barrel of Ale, and 36 a barrel 
of Beer, ſo that to reduce any number of Beer barrels to 
Ale, or Ale to Beer, the proportion will be as 9 is to the 
Beer barrels, ſo is8 to the Ale, andas 8 is to the Ale fois 

9 to the Beer in a reverſe proportion. And inſtead of mul- 
plying b by 8 and dividing by 9, take the + and ſubtract it ; 
and in ftead of multiplyi by 9 and dividing by 8, take the 
z and add it, according to the 7th. Rule in Diviſion. 


Of Reducing Ale barrels to Beer barrels. 


E xample. 
In 58 barr. 08 primes of Ale, how many barrels of Beer. 


Bar. - 
58-— 81 take the ; and ſubtract it, 
Sno mane} 


Facit. $2 ——-1 ——2 barrels of Beer. 


| —_——_ ES. Re. Al... 


Of Reducing Beer barrels into Ale. 


Example. 
In 52 bar. 01—z of Beer, how many barrels of Ale. 


$2——01'—; 1 take | and add ir. 
> NDS 3H 


Fatit—58—08 — —O \ barr. of Ale. 


— —_____—______o—— 


T - _ TT: a 4 _ 95 WY RED 5 EY . FI 
—_— CR Se non nn | We SEITIOS: | > 


*— In II er In an Yo nmr = 
” q Pas? A % 8) Br » «K 
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VI. Of Tuns in the Joo of Poſigonial 
Solids. 


To meaſure a Regular Poligon, 
The Rule ts, 


To wp. Ki + the perimeter (viz. half the ſum of the 
fides) by the line drawn perpendicular from the Center, 
to the middle of qne of the ſides. 


N 4 And 
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And for the finding the perpendicular, you may make an 
inftrument by deſcribing a circle, and dividing it into 5 
equal parrs for a Pentagon, into 6 for a Sexagon, into 7 
for a Heptagon, into 8 for an Octagon, into 9 for a Nona- 
Son, into 10 for a Decagon,&c.and lay them down on ano- 
ther circle of the ſame diameter,as you may in the foregoing 
circle ſee it done,as from A to B for a Pentagon,fromB to C 
for a Sexagon,from C to, D for a Heptagon, from D to E 
for an Octagon, from Eto F for a Non on, from F to G 
for a Decapon, and it may be made on braſs os what you 
pleaſe. T hen having one of the ſides, take it berween your 
Compaſſes from a ſcale of equal parts and lay it down on 
the circle, between its proper rays parallel to the fide,viz. if 
a Pentagon berween the rayes of the Pentagon, &c. then 
may you take the perpendicular in your Compaſſes, viz. 
the neareſt place berween the Center and the fide ſo layd 
down, and find it by the ſame ſcale of equal parts. 


Or he that will be at the charge of a pair of dividing 
Compaſſes ( made by * Mr. Johz 
* He maket' al! ſorts Oldumin Rea-Croſs-Court in Tower- 
of other Compaſſes in ſircet, London )may place the joynt or 
Braſs,Steel or Silver, nut on the number of ſides, and then 
and other Mathemati- extend the dividing points en a {mall 
cal inftrumcnts in braſs. ſcale of equal parts to the length of 1 
of the ſides,then will ihe other points. 
be extended to the length of the ſemi-diameter of that circle 
whereof the Poligon is made, then may he draw an Arch 
at that diſtance with another pair of Compaſſes, and lay 
thereon the fide. and the neareſt diſtance between the center 
2nd that ſide will be the perpendicular. 
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I. Example. 


A Tun in the form of a Penta- 
onial ſolid, (viz. 5 ſides) each 
ide 4 gallon og primes, . and the 
perpendicular line drawn from 
' thecenter to one of the ſides 3 gal- 
lons 03 primes, and the depth 58 
inches (the dimenſions at top and 
bottom the ſame, ) how many % | } 
Sallons and barrels may each wet I ” i 
inch contain ? And how many barrels contains the whole 
Tun: | 


on. - 
2-04-06 the half of one ſide. 


5 the number of ſides. 


Note, inſtead of di- 
viding by 36,youmay 11-10-06 the ſemi-perimeter. 


multiply by 0—0 _ 35-07-06 } multiplied by the 
| '__ 2-11-07-06 as: 


gallons - 38-07-01-06 
| —————— —— { divided by the 
On each wet * 6-05J-02-03 ratio's of 36. 
inch are-— _ — —— 
barrels. 1-00-10-04-06 


i 


8-06-11-00-00 ? multipl. by the 
-—— —— | ratio's of 56 , 
60-00-05-©0-00 , viz. 8and 7 to 
2-01-08-09-00 | to which I ad- 

: —— = | ded theprodudt 

Barrels in all— g,.93-91 -09g-OO |, of 2. 


——_ 


2- E&6 
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2. Example. 


A Tun in the form of a 
_— ſolid (having 6 e- 
qual ſides) each fide —_ 
.___ o2 primes, and 

ine drawn perpendicular 
from the center to one of the 
fides is 3 gallons 07 primes, 
the depth 56 and half inches, 
(the top and bottom of the 
fame dimenſions,) how man 
gallons and barrels may eac 
wet inch contain? And how many barrels is the Tuns 
whole capacity ? | 


gall. , 
2—O1 the half of one fide. 


6 the number of ſides. 
12—06 ſemi-perimeter. 
3—07 perpendicular, 
37—0 


gallons - 44—o09—06 product. 


uu On each wet CT 6 7 ; : 
| | inch are — — ———— zdiv.by rati.of36. 
| | barrels. 1—o02—1 1—2 
11—05—4} 

| nnd | mnkighyed by 
| | 69—o08—01—4 | theratio's of 56, 
| | 07—05—7 , andthe product 
[|| kg —— | of half an inch 
| barrels in all 70—03—06-11 | added, 

s Nom wo em d 


The 


I. 
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Theſame Rule is to be obſerved for all other og 
ſolids, and therefore more Examples would be needleſs. 


And as for Gauging of Veſſels of many ſided irregular 
forms, they are to be reduced into Triangles or Trapezia's, 
by drawing of Diagonal lines from one corner to another, 
and then meaſured, and caſt up ſeverally, according to for- 
mer Rules, therefore Examples of this nature would be 
needleſs alſo. 


I. Of Veſſels bounded with Lines that 


are Circular baving the ſame dimen- 
frons at top and bottom, 


Firſt, Cylindrical Tun whoſe Ty 
A diameter at each bale is = 
4 gallons, and 7 primes, of the circle : 
{quare,and depth 4o inc. how man : 
gallons and Beer barrels may | 
wet inch contain, and how many 
barrels contains the Tun in all ? 


The Rule. 


Square the Diameter, and multiply the produ by the 
inches of the depth. 


gallons, 
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gallons 2E on Gnmen 


ME _ 


— (divided by | 
On each wet Z—6—O0—2 the ratio's of 4 


barrels o—7—o0—0—4 


La aaa 


Sed ET the 


SR — _ .. 


ratio's of 40, 
barrels in all 23—4—1—1—4 ) viz. 8and F. 


———————__——__ 


Secondly, An Elliptical Tun whoſe 
longeſt diameter is 5 gallons 8 primes 
and ſhorteſt diameter 5 gallons, 3 pri. 
(taken at each baſe by the circle 
{quare) and depth 49 inches, I de- 
mand its ſolidity in Ale barrels. 


The Rule. 


Multiply the longeſt Diameter by the ſhorrceſt, Cc. 


gal- 


NR rm 
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gall. , 
F—8 
$—=3 
28—4. 
Py 
e gallons — 29—g divided by 
———— ( theratios of 
On each wet 3—8—7— 6 32, ViZ. 8 & 


inch - —— —— 


barrels. o-11—1—10-—6 


; — ——— ratios of 49, 
barrels in all 45-06—7—10—6) viz. 7 and 7. 


6-06—1 —_ multip.by the 


Secondly, Of T uns that differ in their 


Dimenfzons at top and bottom. 


Ere I ſhall give you a new, and moſt exaR, eaſfie and 
ſpeedy way, for the finding the whole folid contents 

of all ſuch Tuns, and alſo to inch them. And for your better 
underſtanding thereof, you muſt know, that all ſuch Tuns 
may be cut into divers forms, as ſolid long {quares, parall- 
elopepidons, priſms, pyramids, &c. and 1o caſt up 1eve- 
rally ; as when there is but one difference the Tun may be 
cut into a long ſolid ſquare, or parallelopepidon or one 
priſm, bur if there be two differences then it may be cut in- 
to 2 parallelopepidon, two priſmes, and one pyramid ; and 
this may be done not only whenthe ſides are flat, but when 
=_ are circular or Elliptical, (the ſlant ſides running ſtrait 
without ſuch curviture or bulging , as is in the ſpheroid, 
&«c.) for working by the circle 1quare (which is the _— 

| I wor 


yo 
Gr CEOS 
EG Een ere nn et A na fue tir 


206 Duodectmal Gauging. Book III. 


I work all circular and Elliptical Tuns by) it reduces all 
circular or elliptical forms into fquares, or parallelograms.as 
will clearly appear by the Examples hereafter given. 


— Firſt, I ſhall give you Examples of ſuch Tuns (differing 
in their dimenſions at top and bottom) whoſe ſides are flar, 
viz. bounded with right lines. 

I. Example. 


Of the Fruſtum of a Priſm. 
6-19 
_ —9 


A Tun 9 gallons g ptimes ſuperficial long at top and bot- 
tom, 6 gallons 10 primes broad at top, 4. gallons 8 primes 
broad at bottom, and 4.3 inches deep, how many gallons, 
and how many Beer barrels may this Tun contain ! 


Note, For all flat fided Tuns I work, by the ſuperficial or 
ſquare Gallon. 


Now here obſerve, here is but one difference , and 
that is in the breadth or thickneſs, therefore you may 
cut this Tun into a parallelopepidon, and one priſm, 
and ſo caſt them {everally , but there being no diffe- 
rence in the length, you may (as a nearer way for this Tun 
and {uch like ) take an Arithmetical mean between the thick- 
neſs at top, and the thickneſs at bottom, and multiply that 
mean by the length, and the product by the depth ir 


inches. 


The 
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The Operation. 


gall. / 
6-——1O 
4— $8 
11——— 6 


s — 9 Arithmetical mean. 


g——9 the length. 
> i 
2_——I10-—6 


yg 


$6— 00-—— g produdt. 


336——04—6 } 


oo 


EN multiplied by 
2354— 079 ——6 the ratio's of 
$6 -=— CO— 9 | 43s 


ME + —— 


gallons —2410 ——08 — 3 | 


The whole — ——_— 

Tuns capa- 401 — 09g —4—6 )div. by 

City in ——- ——-- the rat 
barrels — 66 — 11 — 6-—-9)o'sof 36 


I ſhall hereafrer give a general Rule for the inching all 
ſuch differing Tuns. | 
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2. Example. 
Of the Fruftum of a Priſm: 


I'2- 


ms 


6 | 

— _— 
> er E wi 
85, * | 


| There is a Tun whoſe baſe above is a ReQtangular Paral- 
lelogram, iz. one ſide 1 2 gall. 6 primes and the other ſide 
8 sall. 4 primes, and that below a perfect ſquare ; whoſe 


ſide is 12 gall. 6 primes, how many. Ale gallons may the 
whole Tun contain when its depth IS 24 es ? : 


This again may be cut into a Parallelopepidon , and a 
priſm, the difference being but one, and that in thicknels, 
but an Arithmetical mean being better I work it ſo. Andnote, 
if a difference had been in the length and none in the thick- 
neſs, an Arithmetical mean Fad done the ſame. Note again, 
where an Arithmetical mean reſolves the Problem, a Geo- 
metrical mean will be erroneous, ſo where a Geometrical 
mean reſolves the Problem an Arithmetical mean will be 


EIroneous, 
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Operation. 
Gallons , 
I2— 6 , 
8 —4 
20—-IO 


I0— 5 Arithmetical mean 


12 — 6 thelength 
2—0 b 
5 — 2——6 
130——2 — 6 product 
6 ip | 
781 —3— o | multiplyed by the ratio's of 
4 | 24 for the Tuns whole capa- 
— City. 
Sallons 3125—— 0 — 0 
3. Example. 


A Tun in the form of a Priſmoid whoſe dimenſions are as. 
followeth, viz. 


gall. ,} gall. ,) What may be the 
are 


6 —— O | below 
g——3 | 


4-——6( Tuns lolidity in 
4— 3( gallons ? 

depth 18 inches 

O Here 


Fn EE ee IO a IAG ANG a A rn Tor 
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Here note, The differences are two, one in the length 
the cther in the thick- 
neſs, and therefore 

CG—o FF þ you may cut this Tun 
into a Parallelopepi- 
+—=6 g__|h Aon, 2 priſines F Ss 
one pyramid, as you 
may fee in the Figure, 
and ſo meaſure them, 
and caſt them up ſe- 
verally according to 

Rules for ſuch forms 

before given , which 

6—0 1 may thus be perfor- 

; med, viz. . 


Q $B 


$'=9 


a $=3 


The Rule. 


1. Find the Area of the lefſer baſe, and reſerve it. 

2. Subtract the longeft ſide of the leſſer baſe from the 
longeſt ſide of the greater baſe, and fo the ſhorteſt fide of 
the leſſer baſe, from the ſhorteſt ſide of rhe greateſt baſe. 

3. Multiply the longeſt fide of the lefſer baſe by half the 
difference of the ſhorteft ſides, and the ſhorceſt ſide of the 
lefſer bafe by half the difference of the longeſt ſides, and add 
thoſe two products with the reſerved Area, and multiply 
the ſum by the inches of the depth, which product will be 
the ſolid content of the parallelopepidon and two priſms. 

4. Multiply one difterence by the other, and that pro- 
duct by one third of the depth in inches, and that product 
will be the ſolid content of the pyramid, which added with 
the former, will be the whole ſolid content of the Ton. 


Demonſtration. 


Let a b c 4d repreſent the baſe above, whoſe fides are 


6 and 5—3, and e & c 7 the baſe below whole fides are 
4—6 


” hd dra 
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1 —6 and 4—3, nowif a b c 4 becutin f i witha plane 
4 4—32 ; _ 

: parallel toa c or b 4, and if 4 b c d be cutagainin eh 

2 with a plane parallel to 2 6 or c 4, it will plainly appear 

© that the Tun will ſo be cut into the parallelopepidon e g c 7, 

; TE: and two priſmes, viz. a e fg and g h 1 4, and the py- 

b 


ramid f g b h. 


» | Operation. 

7 Bi 

- | 4 — 6 longeſt ſide below 
| 4 — 3 ſhorteſt ſide below 
= 18—0 


I OOO—O i  — 


Area of 19 ——1 6 the leſſer baſe, 


VI - _ ROO Þ————————_— 


; 6 —- © longeſt {ide above. 
e | 4 — 6 longeſt ſide below. 


FI s 
1 — 6 difference 


Re 


4 —— 3 ſhorteſt ſide below 


OO — 


e 

e | 

i | 5 — 3 ſhorteſt ſide above 
/ | 

e 


by 1 —= © difference 


mp — 


_—_ 


3 ty 


. 4. — 6 longelt {ide below 


; A . 
£: 2 -— 6 ſemi-difference of rhe ſhorteſt ſides. 
| OO 


2 — 3 product 


EFF mn. ay 


9 Pre ompns 
—— -_  _———— _ 


© AS OESSEIIES _ n : 
h TE £ . vv 06 coed 
- + IE OR LLY CE 2LLES Roto 
- re ———s 
Sees mas 
_- 2h Ca je 
ac o > _ 4 SEXES a U 
— T TR=g_z - <=aGAD.Y pag 
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4 — 3 ſhorteſt ſide below 
o —- 9 ſemi-differ.of the longeſt 
({ides. 


Areas of the two 5 Z— 2—3 
priſmes- ——— 2 ——3— 0 
Areaof t9 —- 1 — 6 the leſſer baſe. 


24 —6— 9 
6 

multiplyed by the / ——— w——_—_ 
ratio's of 18 —— })} 147 — 4 — 6 
3 


oe) 


44—01-— 6 


1x — 6? diflerence 
1 ——O 
1 — 6 
6 the 3- of the depth 


9 —- © cont. of the pyram. 


 442—0t- —6 
Solid conr.of the pyramid 9 —- o — © 


content of the Tun 451 ——- 1 — 6 


I think it no Hereſie in Geometry, to call that a 4 00 
mid, which terminates in a ſharp point, whether the baſe 
be a Circle, a Triangle, a poligon, a parallelogram, or a 
{quare, only with theſe diſtinctions, viz. a round, a triangu- 
lar, a poligonial, a parallelogram, and a ſquare Pyramid. 

Note, "The common way to perform this is to find the 
Areas of the two baſes, then to multiply one Area by the 
other, and to extract the ſquare roor of the product, and 
add the two Area's and the ſquare root together, and multi- 
ply the fumm by one third part of the depth. 


3. Exam- 


x, 
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3. Example. Of the Fruſtum of a Pyramid. 


A Tun in the form of the Fruſtum of a pyramid, the fide 
of the greater end is 8 gall. 9 primes 4 ſeconds, and of the 
leſſer 6 gall. 8 primes 3 ſeconds, the depth 49 inches, how 
many gallons and Beer barrels may this Tun contain. 

6—8—3 2 ſides of lefler baſe 
6—8—3 

40—I—6 
Some 
I —I—4—6 
O—I—8—0—9 


44—8—8—2—9g Area of the ſquare 


8——9 — 4 ſide above Note, Here are two dif< 

6 —8 —— 3 ſide below ferences though one and 
the ſame. 

2 ——1—— 1 difference. 


1 —O Ja Mi 6 ſemi-difference. 
Cm 8 — 3Z——© ſide of leſſer baſe. 
6 —3—3—0 
Rs 
2=—— ] ——] 
0 —3Z—1—7—6_ 
6—11*—10* —$5——7' — 6 Area of one Priſm. 
6—11'—10'—$5 — 7 — 6 Area of the other priſm. 
44— 8— 8 —o0 —-g — o Are of the leſſer baſe. 


Bb 58—Z 


. ru. 2-4. £ 
LA E" Likes "* 
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— and nes * 


$ Multplied by the ra- 
* tio S of the depth.-— 


2876—4—5 product 


Cree ee WE 


3 — —1I ———e 
2 


1 ——E 
S— 2— 2 
2— 1—-1T 

2—I—qT 
© 06 OBE 
_ 411%, HER 
16—— 4 the 3 of depth. 


W———>—4 


—— - — 


69 —-I0—-IO0O —- 9 — 4 
WI — 3— =g 


A— 


71 —4— 4— 6 — 0— 4 content of the pyramid. 


heme. 


2876—4—5 
TI—4—4—6 woo ſolid cont. of pyramid 


2947 —8 —g9—6—0—4 —+ Tuns whole content in gallons 


g91—3—5—7—Þ6 


—— — —— — — — — ————  — CCC 


81--10—6--I1 ———0-—t_ in barrels 


i. ql. 


—_——_ 
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Another way for a Pyramidall Tun. 


” | To the Area's of each baſe, add the product of the great- 
» : er ſide, multiplyed by the lefſer ſide, and multiply the fum 
Z by the + part of the depth in inches. 


4. Example. 
Of the Fruſtum of a Triangular Pyramid. 


A Tun in the form of the Fruſtum 
of a ] _— Pyramid, the baſe of 
the Triangle above is 6 gall. 8 primes 
of the ſuperficial gallon, and the per- 
pendicular 4 gall. 1o primes, and the 
baſe of the Triangle below is 5 gallons 
4 primes, and the perpendicular 3 gall. 
9 primes, how many Ale gallons may 
this Tun contain when its depth is 48 
inches ? 


Now the baſe of a Triangle multt- 
| plyed by half the perpendicular, redu- 
ceth it into an oblong, or long ſquare, therefore the ſame 
| Rule holds ſtill, for tubtracting the bale at the bottom from 
; the baſe at the top, half the perpendicular at the bottom 
from half the perpendicular at the top, you will have two 
differences, and ſo the Tun will be cut intoa parallelopepi- 
don, two priſms, and a pyramid, and therefore muſt be 
wrought asa 4 ſided Pritmoid. 


(1) 4 
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Operation. 


gall. 
below— 1 — 10 -—6the half of the perpendicular. 
1 5 —— 04 — © baſe 


g9—04— 6 
O0—07 — 6 


oo > D— 


I9— 00— 0 Area of the parallelogram. 


Baſes ; 6 ——8 
- Hs. 
1 —— 4 difference 
o — 8 ſemi-difference 


WY —————. — 


ſhorteſt ſide by half 1 —— 10 — 6 | 
the differ; of longeſt? o- 0 —— H—o-—O 


O——II——3 
"Ac, 2 
product 3 — 03— 0 Area of one priſm. 


half perpendiculars ; 2 — 0$ 
L —— JO0-—6 


WI ES DA. 


difference—0o — 06—— 6 


IEWE0 — WES 


Hi, ; 
1 


Eo non rtnn. roo ne 
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O— Z3-—3 ru ſide by half the difference of 
j--— 4 the ſhorteſt. 


= © ————— 


| on SY 

* , Tonn—n } —_—Q 
j nn Gone geen product Areaof the other priim. 
O— 6— 6— 0 zone difference by the other. 
[ — 4—-0—'0 


—  — — Tl 


O——— G-—6 
ds man - 


O —- 8—-08 ——o product 
| 16 the third of the depth. 


Inn — © mn 


2—10-—8— 0 


11— 6 — $8— © content of the pyramid. 


Ee IO IIS 


10— 00— o Area of the Parallelogram. 
Areas of TR TO... 
the vrifine? Jn — 


Total —12 — 08 — 4 
4.8 


101 —— ©6—-08 
609 — O4——O0O 
11 —— 06-—098 content of the pyramid. 


620—— 10—-08 content of the Tun. 


I oeio—__ ———_— —-— — AP RCennen es 


5. Exam- 
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5. Example. 
Of the Fruſtum of a Poligonial Pyramid. 


— A Tun in the form of the 
: fruſtum of a Poligonial pyra- 
: mid whoſe ſides are 6,cach fide 
above being 3 gallons.cach ſide 
: below 2 gallons 5' and depth 


: 56 inches, how many gallons 
. may this Tuns capacity be ? 
4 | gall, 
: | the greateſt perp. is 2—7—g 
Li the leaſt perpend. is 2—1—6 
wy Note, half the perimeter(as 


4 ou have been taught) multi- 
= Load by the rus perpendi- 
cular , reduceth the poligon 
into a long ſquare or oblong, fo that here again will be two 
differences, - one between the 2 perpendiculars, the other 
between the two ſemi-perimeters, whereby the Tun will 
be cut as the former, therefore the ſame Rule will perform, 
not only this, but all other fruſtums of polygonial pyramids 


| whatſoever, or how many ſoever their ſides may be. 


Operation. 


6 ſides each 
3 gallons above 


18 perimeter 


9 ſemi-perimeter. 


| 


| 


6 ſides 


es. of 


[T. 


) 
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6 ſides each 
2 — 5 below 
14 — 6 perimeter 


7 —— 3 ſemi-perimeter. 


1 —— 9 difference 
'10—— 6 ſemi-difference 


9 ————— 


A Se — 


2=— J— + 
2— 1—6 | 
o—- 6 — 3 difference 


ARIA, Y RR 


O0— 3— 1—6 ſemi-diff. 


D_— — ——__— 


2 —= 1-— 6 perpendicular below 
O—-—10 — 6 ſemi-difference 
J cn a 

8— 6 

I —O—9 


Dn 


Ws 


product 1 —10— 3 —— 9 Area of one priſm. 


uorm mm cw OT ow. PR Am 


7—— 3 — © ſemt-perimeter below 
O ——Z3——1—— 6 ſemi-difference 
man REES ee... 

— As —_ 


$— Fo”S 


IB ommmommammmn non 
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product 1 — 10 — 7—-10 — 6 Area of the other pril. 


S—— 


DES PR DE EEE OIm_Y 


72 E 4 _ = AS 
_ ECO VID. So Ine _ . _s 
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1 — 9g —— 0] one difference by the 
O—— Gr. other. 
yo 20s 
= 
——o——z 
- .18—— $8the third of 56. 


"oY —— 


ve apap Ma... 


16--— 4—-10—6 
a A 
- ma. = - 


WWLEIo iD permanent, 


content 17 —- 0—— 02 —— © of the pyramid. 


2 — 1 — 6 perpendicular below 
7 — 3 —- o lemi-perimeter. 


I4—-I0 — 6 
6——4—6 


15 ——4'—-I0 —6 Area of parallelogr -_ 
I—I0'—z3——9g —O SH of the priſms. | 
I—-IO0 ——J—-I0 — 6 | 

I 9—0I-—I0O — 1 ——-6 total 

56 depth 


I 53—-02- gran and 


om > 


— 


I1072—07-—3——0-—0 
17—00 — 2— 0— © content of the pyramid. 


lu. ONS 
Ld 


1089-—07—- 5 —— 0— o whole ſolid content of the 
Tun in Ale Gallons. 


I come 
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I come now in the ſecond place to give you ſome Exam- 
ples of Tuns, differing in their dimenſions at top and bot- 
rom, whoſe ſides are either circular or elliptical, the ſlant 
ſides running ſtrait without curviture or bulging. 


I. Example. 
Of the Fruſtum of a Cone. 


A Tun.in the form of the 
Fruſtum of a Cone, whoſe dia- 
meter at the top1s 4 gallons 6 
primes of the circle {1quare gal- 
lon, and its diameter at the 
bottom is 3 gallons 6 primes, 
and depth 2.4 inches,how many 
gallons may this Tun contain ? 


Note, In taking your drameters of all round Tuns you muſt 
take them both ways acroſs, for if there be any difference, you 
muſt work as if it were Ellyprical. 


Note again, A Cone may becalled a round pyramid, and 
the ſame Rule I have given for a pyramidal Tun, muſt be 
obſerved for a Conical, and indeed the circle ſquare gallon 
(by which I work it) doth reduce it into the Fruſtum of a 
ſquare pyramid, for taking the diameters by the circle 
{quare, the meaſures ſo taken thereon are the ſides of 
_— equal, which ſquared gives the Area or content, as 
if the diameters had been ſides of ſquares; therefore you 
may eaſily perceive that according to this method, in every 
fruſtum of a Cone, as well as in the fruſtum of a pyramid, 
there will be twodifferences, though both one and the fame, 
(as I noted in the example of a pyramidal Tun,) bur here 
note the leſſer diameter being to be multiplved twice, by 
the ſemi-difference, (as is done in that of the pyramidal 
Tun, by doubling the product of once multiplying it) you 
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may multiply it onely once by the whole difference, and 
then proceed as you did for the pyramidal Tun, it being re- 
duced by the circle ſquare into a long ſquare, two pritms, 
and one pyramid. 


Oper at 107, 


3—6 ) leſſer 
3—6 FCdiamet. 


4—6 
Z3—6 


I —— — 


10—6 1—c difference 
I —9 3—<6 multiplyed 


Areaof 12—3 the ſquare. 3—6 Area's of 2 primes 


Area of 3—6 the 2 priſms. 


their ſumx 5—9g 1—o to mult.1 by 1 is but 1 
24 Jmult.by 8—0 the + of 24 the depth. 
the ratt- 
94—6 { o'sof 24 B8—0 cont. of the pyramid. 


porno —O 


J70—o © | 
8—o ſolid content of the pyramid. 


all. 386—0 the Tuns ſolid capacity. 


Another way for a Conical Tun. 


To the Area's of the two baſes, add the product of one | 
diameter multiplyed by the other, and their {um multiply 
by one third of the depth in.inches, 


IC 
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2. Example. 
Of the Fruſtum of an Elliptical Cone. 


A Tun in the form of the gO#A— 
Fruſtum of an Elliptical Cone, 
whereof the Axe or greater 
diameter at the top is 2 gallons 
6 primes(of the circle {quare)) | 
its leſſer diameter at the top iS —Veronmneneeam, EEE 
2 gallons 1 prime : its greater 
diameter at bottom ts 2 gallons 4 primes and its leſſer diame- 
ter at bottom 1s 1 galton, 10 primes, 2 feconds, and the 
depth 3o inches, how many Ale gallons is this Tuns capa- 
City ? 


OY TR 


—_—_— a 


Note, here are two differences, one between the greater 
diameters and another between the leſſer, fo you muſt ob- 
ſerve the ſame Rule before given, for the diameters being 
taken by the circle ſquare, the Tun is reduced into a pa- 
rallelopepidon, two priſms, and one pyramid. 


Operation. 
below— 1 —— 710 —- 2 leſſer diameter 
3 2 — 4 —— 0 greater diameter. 
g— J— 4 
1—- 4 


| ———— —O——_— 


Area of 4 -—- 3 —- 8 —--8 paralelogram. 


2.24 
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2— 6 p_ diameters. 
2 —4 


o —= 2 difference 


o-— 1 ſemi-difference 


Ge EEE 


2— 1— 07 leſſer diameters. 
I ——10-—2 


I _—— 
- 


O— 2—-10 difference 


> = 


©— 1-5 ſemi-difference. 


2 —— 4 greater diameter below | 
by o —— 1 —— 5 ſemi-differ. of leſſer diam. |} 


——O_—_— RM ___ —— -— 


2—4 
O—9—4 


product 3-— 3——8 Area of one priſm. 


ES us, oe 6 


I ——10— 2 lefler diameter below by 
oO——01— olemi-differ.of great.diamet. | 


product 1—10— 2Area of the otherpriſm 


rs on —_—_ _——— 


2 — 10 leſſer diameter difference by 
o0—— 2 greater diameter difference. 


O—-05 — 8 product ; 
10 the third of the depth. | 


4—— 8 —— 8 content of the pyramid. , 


hand 


i. 


Area 


Et, 


m 
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Area of 4— 3— 8—3 parallelogram. 
Areas of $ 3— 3—8 72 two priſms, 
I—IO—2 


4— 8—10—6 their ſum 


| | 30 depth. 
Multiplyed by the ) ——— q 
fatio's of 30. 28— g-— 3s 
Lf Zr Jn 
Cont. of the 4— 8— 8—o pyramid. 


Cn  ——— 


gallons in all 148—10—11--0 


—_—_— —CC 


3 » Ex ample 6 
Of a Circulo-Eliptical Solid called a Cylindroid. 


A Tun Circular below,and 
Elliptical above.thediameter 
of the circular baſe,is 2 gall. 
4 primes,7 ſeconds, the Axe 
or greater diameter of the 
Elliptical baſe is 2 gallons 
8 primes, 2 ſeconds, and the 
lefler diameter 2 gallons 7 
primes, the depth 30 inches, 
how many Ale gallons is this Tuns capacity ? 


Note, Here are two differences, therefore the work will 
be the ſame with the former, only obſerve; that the dia- 
meter of the circle muft be taken out of both the diameters 
of the Ellipfis, then you will have one and the ſame diame- 
ter to be multiplyed by both the ſemi-differences, which 
done proceed as before, 


P Opera- 
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il | Operation. 
| Ml: 2— 4 ——7 circles diameter. 
gnmm_g 
P—— — — _ — ne 
_—_— —— 
mes rs Ment. 
OO AE 4 


OT 


py —o0-—1 Area of the ſquare. 


2— $—— 2 greater diameter above. _— 
2 — 4 — 7 circles diameter. 


o—— 3 ——7 difference. 


2 — 7— 0 leſſer diameter above. 
2——4——7 circles diameter. 

4 | we wvionvongg 
o—2 —-þ5 difference. 


— 


2— 4 —-7 circles diameter. 
O 3 7 difference. F : 
— 2-47 ciclesdiameter | 


= c——— | 
O—$5——g — 0—-11 — | 


| O— 7— 1 -— 9—-© content of the priſms. 


GY 


os CE 
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3———7 onedifference by 


© 
O mmm} 5 the other. 
O O 7 2 
I 2 4 
cs 
9 O ——- 8 ——-7 —— -11 product 
Io a third of the depth, 
O 7 2 7 2 cont. of the pyramid 
$g = mmm lk O 1 Area of the ſquare; 


omen nan 


o Area of the 2 priſms 


A— —_— 


g——— 1 their ſum. 
3o depth. 


Gunmm—z ——2 


en —— 


7 mn HT 
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O—=1IO $8 ——6 | 
7 ——2 7 2 cont. of the pyramid 


Re ee a. De —_ an 
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$ content of the Tun 


—— _—{___—_—_ _—_——_— (in gallons 
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A moſt Exaf?, Brief, and Eaſe way, 
for the Inching of all the aforeſaid 


T uns differing in their dimenſzons at 


T op and Bottom. 


\ TOw I ſhall ſhew you how you may find the ſolid con- 

tents of any of the aforeſaid Tuns, differing in their 
dimenſions at top, and bottom, at every Inch throughout 
their depth or perpendicular, or at any part thereof. And 
that you may the better underſtand the reaſon of it, you 
muſt know that upon every Inch, or upon any part of the 
Perpendicular , there will be, (as there are upon the 
whole) two Priſms, and one Pyramid being cut with 2 
Planes parallel to the ſides, and the perpendicular will fill 
proportion them to the whole ; For if you c:ide -ach dif- 
ference between the two oppoſite ſides, at the top, and 
bottom by the perpendicular, the quote of the difference 
between the two longeſt ſides, will be the ti:ickneſs of the 
ſhorteſt priſm, and one fide of the pyramid, aud the quote 
of the difference between the two ſhorteſt ſides, will be 
the thickneſs of the longeſt priſm, and the other fide of the 
pyramid, for one inch of the depth or perpendicular ; 
Wherefore, 


Firſt, If you Mulri- 

* Viz. By the ſquare of the per- ply one quote by the 
gendicular , (both differences being other,the + of the pro- 
diviaed by it , and the rectangle duct or rectangle will 
made by the two guotes,) and that be the content of the 
ſeuare by the perpendicular for the pyramid at one inch of 
aeptis. the depth, or perpen- 
| dicular, which multi- 
plyed by the * Cube of the perpendicular, will be the 1o- 
Id content of the Tuns whole Pyramid. — 


be $6rh or 
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Secondly, If you multiply the ſide of the longeſt priſm, 
viz.. the longeſt {ide of the lefler Baſe, by the quote of the 
difference of the ſhorteſt ſides, and the ſide of the ſhorteſt 
priſm, viz. the ſhorteſt ſide of the leſſer Baſe by the quote 
of the difference of the 
longeſt ſides, the ſemy 
ſum of the two pro- 
dus, will be the con- 
rent of the two priſms 
at one inch of the depth 
or perpendicular, which multiplyed by the * ſquare of the 
perpendicular, will be the ſolid content of the whole Tuns 
rwo priſms. 
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* Viz. By the perpendicular, for 
multiplying each fide by one quote, 
and that produtt by the perpendicu- 
lar agam for the depth. 


Thirdly, If you multiply the Area of the leſſer Baſe by 
the perpendicular, and add the product with the contents 
of the Tuns pyramid, and two priſms, you will have the 
whole content of the Tun. 

And this may very eaſily be performed, if you obſerve 
this followins order ; /3z. 

Multiply the content of the pyramid at one inch of the 
depth by che perpendicular, and to the product add the 
content of the two priſms, and mulciply the ſum by the 
perpendicular, and to that product add the Area of the leſ- 
ſer Baſe, and multiply the ſum by the perpendicular, that 
product will be the whole ſalid content of the Tun, for fo 
will the pyramid be multiplyed by the Cube, and the two 
Priſms by the ſquare of the perpendicular. And the Area 
of the leſſer Baſe by the perpendicular. 

And by the ſame method, you may: find the ſolid con- 
tents at every inch throughout the depth of the Tun, or 
perpendicular, or at any part thereof. 

For Examples, I will take two Priſmoidal Tuns, one 
difltering much, the other but little in their dimenſions ar 
top and bottom, and this way find their whole ſolid con- 
tents, and then their ſolid contents at each inch, and make 
F 3 a Table 


_ y 


x 
poo yang gy 
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a Table of each ; and for brevity's ſake, ſhall make neither 
of them above 9 inches deep, which will be ſufficient for 
your Inſtruction, the ſame Rule performing all the reſt. 


1. Example. 


A Tunin the form of a priſmoid , whoſe dimenſions are 
as followeth. viz. 


(all. all. ) How many gallons may this 
PORK 12 Chetow 6 ( Tun man. and how ma- 
t8) 4 & nyateachinch. 
depth 9 inches 
- Operation. 


9.4 —o bw J——y pom 
9) 6-— 0 (0 —8-—-0 


0 — 1 ——_— yo g, 
O—I— g—4 


2 — © a 6—— 8 Rectangle. 


cont.of the pyramid —-0 1 —2 — 2—8at1 inch. 


eB ——— —  —— 


I2 _ greater oppoſite fides. 
6 


6 difference 


8 __ leſſer oppoſite ſides. 
4 


Cre uy _r_—_——— 


4 difference. 


[T. 


her 
for 


are 


Book. III. Duodecimal Gaugmg. 231 


6 The longeſt fide of lefſer baſe. 
O——5 — 4 quote of the difference of the ſhorteſt. 


2—- $8 — oproduQt 


L —_—— 


4 The ſhorteſt ſide of leſſer baſe. 
© —— 8 Quote of the difference of the longeſt. 


LO 


2 —- 8 product 
2-—8 
I—5 — 4 


2 ——$ content of the rwo priſms at one inch. 


6 A of the lefler baſe. 
4 8 


24 Area 


O—I—2—2—3 cont. of the pyramid at one inch deep. 
g perpendicular. 


0=10--8—0—0 product 
2—$—0—0—o0 cont. of the 2 priſms at 1 inch deep. 


| 9 perpendicular 


3 2-—O—O0—0—0 product 
24—0—0—0—0 Area of the lefler baſe. 


59—0—09—o0—0 ſum | 
9g perpendicular 


504—0—0—0—o0 Anſwer whole content of the Tun. 


——_ __—_— 


PF 4 Now 
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Now ſuppoſe 5 inches of the perpendicular were wet, 
how many gallons would there then be in ir ? 


O— 1 — 2——2— 8 pyramid 
5 


[n—— Lf Of — 
2—Y.-— 0-—0—— pm 


3 —-I—I—LI-4 
5 : 
_-— D7—_ 6 -—— 
24 — ©—— 0 — O-— oArea 
39 —g9 — J—6—8 
5 


99 — 0 —1 —.9—4 anſwer 
Now to find what it contains at every inch. 

O—1T— 2 — 2 — 8 pyramid ) Note, as 1 will ne:- 

2-—38— 0 — 0 ——oOpriſms Crber multiply nor 
24 — 0 —0— 9—o Area ( aivideſo willit nei- 
— (ther ſquare nor Cube, 

26 —- 9 — 2 — 2—- 8 content at the firſt inch. 


= D— 2 —— 2 — 8 pyramid 
| 2 inches 


Q— 


0— 2 —- 4 5—- 4 produtt 
2 — 8— 0-— Q —-9 priſms 


—_— ——_—— I —__ ww — 


HD — 4—$; 
2 inches 


hk — 


Te e—e——————_—_— 


5 — 8 — 8—-10 — 8 product 
K— O— 0 — og 0 20s 


29 — 8— 8 —-10 —- 8 ſum 
2 inches 


HI e——ee—_— _—_—————— 


—_— 4 content at the ſecond inch. 


© 7-0 > 5 IEICE noo ner enn eres 
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0— 1——2— 2-8 pyramid 
3 inches 


— EE omar 


LE — 


7 3 — 6 — 8—0 : 
2— 8——o0—— 0— o priſms 
2—-11 — 6——8&— © : 
3 inches 


| ——— 
$10 -—$3-—o0-—0 
24—— © nm C3 oo Cy e—_— Area 


32—-10 — $— 0—-0 
3 inches 


—_— ———_— NI 


| — 


98 — $—— 0— 0— 0 content at the third inch. 


O —1 — 2 ——2——8 pyramid 
4 inches. 


——— 
O—4— 8—-I0—8 
2— 8—o0— o— 0 priſms 
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144—-11—-10—2—- 8 content at the fourth inch. 
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The Table of this Tun. 
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If you go on in the ſame manner —_— the Tun you 
will find it at every inch as in the Table above. And if you 
divide the contents at each inch by the ratio's of 36 the gal- 
lons will be reduced into Beer barrels and the Table will | 
ſtand thus. | 


inch. | barr. {73-8 in | un | nine | min 
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Now if this Tun were ſtanding on its preat baſe, and 
you were to inch ir upward, you muſt obſerve this follow- 
ing order, viz. 


Find the difference of the oppoſite ſides above, and be- 
low, as you did before, and divide both differences by the 
perpendicular. Then multiply one quote by the other, and 
rake the third of the product for the content of the pyramid, 
at one inch of the depth, as you did before, then — 
the longeſt fide of the greater baſe, by the quote of the dif- 
feregce of the ſhorteſt ſides, and the ſhorteſt ſide of the 
——_ baſe by the quote. of the difference of the longeſt 
ſides, and add the two products together, and take the 
ſemi-{um for the content of the two prifms, at one inch of 
the depth, then find the Area of the greater baſe, and ſo 
proceed with the pyramid, priſms and Area as you did be- 
fore ; onely as you then ſucceſſively added the prifms and 
the Area, here you muſt ſubtract the product of the pyra- 
mid multiplyed by the perpendicular from the priſms, and 
multiply the remain by the perpendicular, and ſubtract that 
prodnct from the Area,and multiply the remain by the per- 
pendicular, and that product will be the whole content of 
the Tun. And after the ſame manner you muſt work for 
1 inch, 2 inches, 3, &c. or for any part of the Tun. 


And for an Example I will ſuppoſe the ſame Tun to ſtand 
on its greater baſe. 


6 > differences. 
45 


9) 6—o (o0—8—o 2 quote of the dif of longeſt ſides 
9) 4—© (0—5—4 2 quore of the dif.of ſhorteſt ſides. 


O—8—0 
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1—2—2—8 pyramid 


———_— 


LE ———— 


12 longeſt fide of the rom baſe. 
O—5—4 quote of the difference of the ſhorteſt ſides, 


5—4—0O product. 4 


3—o0 ſhorteſt ſide of the greater baſe. 
o—#8 quote of the-difference of the longeſt ſides, 


om ant 


96 Area of greater bale. 
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O—1—2—2—38 pyramid, 
Now with theſe Three, viz.4 5—4—o0—o0—o priſms. 
06—0—0— o—o Area. 
] proceed. 
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O—I—2—2—38 pyramid 
9 perpendicular 
ogouliiog os prodnct ſubtracted from the 
5—4—O—O0—O priims 
4—5J—4—0—0 remain 
9 perpendicular 


A— 


_—— 


—IE—— « _—_—— 


40—0—0—0—0 product ſubtracted from the 
96—O—O—o—0 Area 


Z 56—0—0—0—0 Remain 
9 perpendicular. 


_ 


504—0—0—0—0 Whole content of the "Tun, 


Now ſuppoſe 6 inches of the perpendicular were wet 
how many gallons would there be then in the Tun, as ftand- 
ing on its greater baſe ? 

O—I—2—2—8 pyramid 
6 inches 


———— _— 


0—7—1—4—0 product ſubtracted from the 
5—4—0—0—0 priſms 


4—8-10-8—9 Remain 
6 inches 


28—$—4—o0—o0 product ſubtracted from the 

96—O—0—0v—o Area 

67-—6—8—o0—0 Remain 
6 


Ga 


405—4—0—o0—o0 anſwer content at 6 inches. 
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Now to find the contents at every inch. 


O—1-—2—2—8 pyramid ſubtracted from the 
&-— 4 —0—0—09 Priſms. P 


$—2 — g9—9—4 remain ſubtracted from the 
96—0—O0—0-— o Area 


90 —9—2—2—38 remain, content at 1 inch deep. 
o0—1—2—2—-8 pyramid 
2 inches 


D—_—  ——_o 


O—2—4—5 — 4 product ſubtracted from the 
5—4—O0 —O—0 pri 

— 1 —7—6-- 8 remain 
: 2 inches 


IO—Z3—Z3—=I—4 product ſubtracted from the 
96—o0—0—0—0 Area 
85—8— 8-10—8 Remain 

2 inches 


—— — = 


171 —$5-—5—9— 4 product, content at the ſecond inch. 


And if you go on after the ſame manner throughout the 
Tun, you will find the Tun to contain at every inch, as in 
the following Table. 


© 
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mwm_—_—_—_— | am ___—— j aww yaa 
| 


| © [00 |oo oo 1 
hmay! 9 | 594 |0 

jar of 8 1477 02 ,09 [09 [| 04 
into barrels | 7 | 444 06 | 06 [o2 | os 
as formerly 6 [| 405 [24 [00 ]o0 100 
whether of j 5 | 399 [2 | 22 |] 99 [04 
Beer or Ale, | + | 395 [23 | 10 | 93 1os 
3 1242 ;08 ,oo {loo [oo 

2 |171 [9s os [og | og 

| I | go |09 [o2 |o2 |o8 


Butif you would have your anſwers in Beer or Ale bar- 
rels at the firſt working, obſerve this method, viz. for Beer 
rake the third of the +-; of each of the 3 numbers you are to 
work by, viz. the pyramid, priſms, and Area ; and for 
Ale take the fourth of the + of each of thoſe numbers, and 
work by the numbers ſo taken as before. So the numbers 

® for this Tun as ſtanding on its lefſer Baſe, for 


O-0— 0-4-8-10-8 Pyramid 
Beer will be {70 - © -10 -8- 0- 00-0 Priſms 
| {0-8-00-0-0-00-0 Area 


o-8-0-5-4 Pyramid 
Ale will be {o--1 - 0 -@-0 Priſms 
lo-9-0-0-0 Area 


: But as ſtanding on its greater baſe ; the numbers for 


(0-0-0-4-8-10-8 Pyramid 
Beer will be 40 - 1-9-4. -0— 0-0 Priſms 
2-8-0-0- 9— 0-0 Area 
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O-0-0—5-4 Pyramid 
Ale will beyo- 2-0- 0-0 Priſms 


3=-0-0-0-0 Area 


2. Example 
A Tuninthe formof a Priſmoid whoſe dimenſions are, 


Above 46 — 8 


7 —— IO 


| How many gallons may it contain, and 
Below 45 — 10 how many at each inch ? 
G6 — ; 


9 
depth 9 inches 


The Operation. 


6—— 8 Toppolite ſides. 
5$——1O 


o —— 10 difference 


———— 


TY CNT 


T——1IO —_— ſides 
_— 


1— o1 diflerence 


Dae 
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E 
g) 0—10(0—1—1—4 quote of the differ ſhorteſt fides 
I—O 
cm _— 
9) 1—1 (0—1—5—4 quite of differ. of longeſt ſides 
| 4—0 
| 308 O—I—S—+ 
nd — 
O—0—I——+ 
t-—$—4. 
- | gs 
J—O—0—I—J—3—I—-4 - 
pyramid 0—0—0—6—5—0—J—4 
£3 ; 
O-1-I1-4 O-I-$-4 
6-9—-0-0 $-10-0-0 
0-6-8-0 7-1-8 
0-6-8 0=8-8 
3=4 $-9-4 
0-7-6-0 O-8-4—1-4 
z—1 4 O-I-4 
10 0-7-11-0-8 priſms 


ns 


0—0—0—bE——o-—y; — 4 pyramid 
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rr te ea 
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6 ——2—-JO0—-I0O — O—O—O-—O0 
39 —4—6—0-—0 —0-—0—0 
Wg—J—4-l0—0—0---9-Dd 
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CR So ERIE c—_—_ Ro mumm____—_ _—_—_ COCA 


'of the Tun. 


Now if you inch it as you have been*taught, You will 
find the Tun to contain at every inch as in the Table, viz. 


"Inch. 
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—_— ______ OO.OCLC CIS EY, erm EEoern neem ere, non nn nn nn—_— 4 — 


inch. | gall ' "n Ml mn | mn | win \ mn | 
= 410|06 |o7 | 06 [oo loo |oo |oo 
8 | 359|o1 log 'o5 los |11 los 1os 
| 7 | 309 |o2 [11 | 03 { o2 | os j OS 04. 
| 6 | 260 | og | og | 06 |o8 joo {oo joo 
5 |213]09 j11 fo2 foi [o7 |o6 Hon 
4 | 168| 03 [97 ot | os [og [o5 log 
3 | 724j01 jor [11 111 104 ;00 foo | 
4 | 8110s o0 | 06 [oo or [06 [os x 
I 40 | 00 [os 07 lot [oo !'o5 [os | 
And that you may ſee thatall the former Examples con- 
cerning Tuns, differing in their dimenſions at top and: bot- 
tom, may be meaſured and inched the fame way, I will 
here again take the Conical Tun before given, whoſe dia- 
meter at. top was 4 gallons 6 primes of the circle ſquare 
yo and its diameter. at bottom 3 gallons 6 primes and 
the perpendicular 24 inches, and its whole content found to 
be 386 gallons. 
Firſt to find its whole contenr. 
4— 6 
t 3 6 
[n. — | 
24) 1 — © (0-— © —- 6 quote 
ill 0 
O—0O-— 0 ——Z——0 
pyramid o — 0— 0—- 1 the third 
h. OO 


() 2 


_s 
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O—O——6 
zZ——6——0 


D— 6 Sos 
_—_— ad 
priſms 0 —1—-9 I9—6 


em——————_—_—_—_—_ mm 


Area 12 ——3 


L——__——— 


ey l—_ O<-_—_—__— 1 pyramid 
24 


O——O 2 6: 
O 1 ——9 o priſms. 


—— 


O L —— II O] 
24 
——— — —— { by the ratio's of 24, viz. 
O —- 11 ——6 o| 6and 4. 
3 — I0-—=-0 O, 
1 2-— 03 oO ——o Area 


16 —— OI 0. 
2+ 


— 
—_— 


On 


96 ———— O ——O 


LO 


386 -—— 0 —— © —— © Whole content being the 
lame again. 


Now ſuppoſe 15 inches were wet, how many gallons 
would be remaining. 
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8 content at 2 inches. 
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O———11] ———- 3 content at 3 inches. 
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So if you go through all the perpepticul 
find the Lone. at every inch as1n the T 
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content at 4 inches. 
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If you would have your 
anſwers in Beer Barrels,then 
will be the. 


priſms >0-0-0-7 
O- 4-I 


pyramid )0-0-0-0-0-4. 
area 

And working by theſe 
numbers as you wrought for 
gallons you will find its 
whole content in Beer bar- 
rels tobe 10 barr. 8 primes, 


8 ſeconds. 


And if you would have it 
Ale barrels, then will be 
tne 


pyramed ) ©-O-O-O-0- 4-6 
priſms > 0-0-0-7-10-6 
ACN 0-4-7-1-6 


And working by theſe 
numbers as before you will 
find the Tuns whole content 
in Ale barrels will be 1 2 bar- 
rels o primes 9 ſeconds. 


And after the ſame manner 
it may for both be inched. 


Bur 


ll 
[8 
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But if this Tun were ſtanding on its greater baſe then 
would be for gallons the 


Pyramid 0 — 0 — 0 —1 
| Priſms oO —-2-—3 
Ann. 20-— 9g 


For Beer barrels. 


Pyramid 0 -— 0 —.0 — 0— © —4 
Priims o —o-—o— 9 
Area O—6— 9 


For Ale Barrels. 


Pyramido — 0.— 0—— 0 — 0— q— 6 
Priſms oO — 0 — 0—-10 —1-—6 
Area o—7T—7—I1-—6 


And here note, if you were to inch a ſtanding Conical 
Cask, you muft ſuppoſe it to be cut into two equal parts at 
the Bung, by a plane parallel to either of the diameters 
at the heads, and then inch the lower part as ſtanding on 
its leſſer baſe, and the higher part as ſtanding on its greater 


baſe. But to the content at every inch of the higher part, 


you muſt add the whole content of the lower parrt. 


Now I ſhall ſhew you how to inch the two Fruſtums of 


2 priſm before given, one of them ſtanding on its leſſer bale, 


the other on its greater, whoſe dimenſions were as follow- 


Of the Firſt. 
gall. , 
9 — 9 longat top and bottom. 
6-—-10 broad at top. - 
4 —-= 8 broad at bottom. 
Perpendicular 43 inches. 
Here 
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Hbre: being) buy one difisrence, if yow divide the. dif- 
ference by the perpendicular, and by halfhe quotemuki.. 
ply the longeſt fide, or the longeſt fide by the quote, and 
take half of the product (which is all one) you will have 
the content of the priſm, at one ineh, which multiplyed by 
the perpendicular, and to the product add the Area of the 
lefler baſe, and multiply the ſum by the perpendicular, you 
will have the whole cantent of the Tun. So if you would 
know the content at any part of the depth , multiply the 
 priſmby the part, and add the Area of the lefler baſe to the 
product, and multiply the fum by the part, and the product 
will be the content of the parrt. 


And by this Rule you will find the priſm to be —- 
Area of thelefler baſe —- —— 45-—6--- @—0—0—0 


And ſo by theſe two numbers you may inch it through- 
aut, Thus ; 


45 —— 6 — 090——qQ——-0o — o Area 
453 —83 —11—4 — 5 — 7 content at 1 inch. 


O—2--I—4— 5—7 
2 
O — $5 — 10 — $—-11—2 
45 —6— O©—O—0—0 
45— 11 — 19— 8—-11 ——2 
2 
91—-11 — 9 —$5—10 —4 content at 2 inches. 
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45 —6— 0—>0—0—0 
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[Do a 


3 


63 neg 6 hf cnn w 2 8. ea EY OI «> IF BI T7 ILY Oe" 4 
15J —<8 — 6——4——z3 —zconter at 3 inches 


 Soif you go through the whole perpendicukr,. after che 
fie ter” you wilt find the content 61 the laft inch witl 


oall , on wm un mn 


be 2410—8—3—0—3—7 the ſame with the former only 
a very ſmall and inconfiderate matter more, that being 
2410 —$ — 3 which difference was occaſioned by the fracti- 
on on the Diviſion, for dividing the difference by the per- 

ndicular,the quote ran thus,viz. 0-0-7-3-0-10-0-6-8-4-4 
and ſo it would have ran 4 ad infinitum, then multiptyi 
the longeſt fide by the quote, when I came to take the h 
of the product, I found it to be 0-2-1 1-4-5: 6-11-8-7-9-1-6 
then conſidering the quote (my multipl "2 being ſome- 
what too little, and finding a 1 1 at fome di my os unt- 
ty, I made the 11 to be 12 and ſo carryed the 1 to the next 
place, where ſtood 6 and made that 7 and there terminated 
the number, and ſo made uſe of 0-2-1 1-4-5-7 inſtead of 
©-2-11-4-5-6-11-8-7-9-1-6 which if well obſerved will 
fave much trouble when ſuch large FraCtions do ariſe. 

If you would anſwer it i Beer barrels take the third of 
the +: of the priſm, and the ſame of the Area, and work 
by thoſe numbers as you did before for gallons. 

If in Ale barrels take the 5 of the + of the priſm, and 
he ſame of the Area, and work as before. 


z 
LC 


of 
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Of the Second. 
Whoſe dimenſions were, viz. 12 gallons 6 primes long 
above;and 8 gallons 4 primes broad, and the baſe below a 
perfect ſquare, whoſe ſide was 12 gallons 6 primes, and 


its depth 2.4 inches. : 

Now here is but one difference as there was in the for- 
mer, therefore the ſame Rule for the priſm, and the Area 
thatis there given, muſt alſo be here obſerved, onely with 
this difference, this Tun —_ irs greater baſe, and 
that on its lefſer, you muſt here find the Area of the greater 
baſe, and when you have multiplyed the priſm by the whole 
or any part of the depth, you muſt ſubtract the product 
from the Area, and multiply the remain by the whole, or 
by that part of thedepth you work for, and ſo you will find 


for the Tun, the 


Priſm — ton ——_— 

to be for gallons 

Area-— + Rs $ 

With which numbers I thus proceed for the inching it, viz. 
1 —-T—0 —3 

156 ——3 


155 — 1—-11 — 9 content at 1 inch. 


ea noat ro nes noma Cnmnm—_— —— 


ont Haar " paz 3h 

2 

2 —2-—0-——6 
156 ——3 


154 —— O0—-T1 — 
2 


—_— 


308 — 1—-11-— © content 0n 2 inches. 


—_——— 
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3 
DO DE... 9 
156 ——3 
IYS TY —_— ; ca 
3 


BS —_— 


—_————_——n—p—et” Fenn WE 


458 ——11 —— 9g ——--9 content on 3 inches. 


ba 


So if after the ſame manner you go through the whole 
perpendicular, you will find the Tun to contain at the laſt 
inch 3125 gallons. : 

But if you would have your anſwers in barrels, then ac- 
cording to the former Rule, for | | | 


Priſm ) TY COPY 
Beer, your, Cui =} __” 
ea — 4-4=1 
| Priſm —) 
GOT, 
"* v" ns... 


As for the inching the reſt of the Tuns differing in their 
dimenſions at top and bottom before mentioned, 1 conceive 
I have given you ſufficient inſtruction, and therefore I ſhall 
leave 6 Ae to your own practice. | 


_ O-4-10=7-1-6 
Wi 
(4—10—7—1—6 


Onely a little to help you, I ſhall give you the numbers 
of each, whereby you are to work them, that you may try 
to find the numbers the better your ſelf. 


And firſt for the Priſmoid, as ſtanding on its leſſer baſe, 
the numbers will be | 


For 
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For Gallons. 


Pyramid O—O——O—2-—g 
Priſms — 0 — 3 —-7 —6 
Area —=19 —1—6 


For Beer Barrels. 


Py nid 0 — O —O — O—O-—J0——Z 
_—;- 


For Ale Barrels. 
Pyramid © © —O D—— 
Prifns—o © L nm -3—g 
Area—-0 7 CI Im—o—mony 


But if it were ſtanding on its greater baſe, then the num- 
bers would be. 


'For Gallons. 


Pyramid © — O O 2 =—— Z 

Priſms — © 4. 7 6 © 

Area—31 6G- O O= oO 
For Beer Barrels. 


Pyramid 0 — 0—0 —o0—o-——19—8 
Priſims— 0 — 0 —I —6-——6 
Area — 0 — IO —-6 


For Ale Barrels. 
Pyramid © O O On——T 
Area —-3 —— II —— 3 


Se- 
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Secondly, for the Fruſtum' ef the :{quare Pyramid, as 
ſtanding on its leſſer baſe, the numbers will be 


-For Gallons. 


Pyramid 0 — 0 —0 -—I— 0— 6-—11—z3 
Priſms —0 —- 3 — 5 — 0—-11 —-7 
Area — 44 —— —8— ©— 9 


For Beer barrels. 


Pyramid 0—0—0—0—0—4—2—3—9 
Priſms—o0—0 — 1—1—8—3—10—4 
Area — 1—2-10-10—8—3 


For Ale Barrels. 


Area —-1—4—9=3—D—2-246 


Bur if it were ſtanding on its greater baſe,- then the num- 
bers would be | 


"Fort Galloits. 


Pyramid 0 — © —- 0 — TT —-- © —6— 1 -——3 
Priims—0 >  —_— $ —— ]] — QO-— " 
"Atta —=75= < = Zoe A -'Y ; . 


For Beer barrels. 
Pyramid 0—0a-0—0—0—4—2—3—g 


: Priſms—0-D—1 —$-1 f - Son 4 
ATed- —-2 —I8=—2—4—5 —4 
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For Ale Barrels. 
Pyramid 0—0—0—0—0—4—8—7— 2—7—6 


Priſms—0—0—1—8—2—J7—8—7—6 
Area-— 2: _þ == L0-—8—8 


Thieldy: For the Fruſtum of the Elliptical Cone as ſtand- 
ing on its leſſer baſe, the numbers will be 


; For Gallons. 


-0-0-3—-7-6-2—=10- 4-$-8-3=10-t 
DO 2—7 


—_ 


For Beer Barrels. 


Pyramid 0-0-0-0-1-2-6-0-11-5-6-10-9-3-4-4 
Priſms — 0-0-0-0-8-2-1 1-2-4-6-8-10-4 
Area— 0-1-5-2-i 3-8-0 


For Ale Barrels. 


Pyramid 0-0-0-0-0-I-4-3-I0-0-I0-943-I-I-I0 
Priſms—0-0-0-0-9-3-3-7-2-I-6-I11-7 
Area — 0-1-7-4-9 


But if it were ſtanding on its greater baſe, then the mun- 
bers will be 


For Gallons. 


Pyramid 0-0-0-0- 3- 7- 6- 2-10- 4-8-8-3-I1-0-1 
Priſms— 0-0-1-8-11-11-11-11- 2-9-6 
Area —- 5-2-6 


o- 


or 
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For Beer Barrels. 


Pyramid 0-0-0-0-0- I- 2- 6- ©-I1- 5-6-I9-9-0-4-0-4.- 
Priſms — O-0-0-0-6-11-I11-I11-I1- 8-11-2 * 
Area —-0-1-8-10 | 


For Ale Barrels. 


Pyramid 0-0-0-0-0-1-4-3-10-0-I0-9-3Z-I-I-10-6 
Pri{ms — 0-0-0-0-7-10-5-I1-11-8-6-6 
Area—-0-1-I1-5-3 


But here obſerve I have ran the fractions to a great ex- 
tent to ſhew the exactneſs of this way of working, but you 
may. abbreviate them very much if you | 
pleaſe, thus, viz. For every 10 inches * 1f you find it roo 
of the perpendicular add * a third tothe /;ttle you may add 
figure in the fourth place of each quote, more by your own 
and caſt off all the reſt, and ſo proceed 4diſcrerion. 
with them as if they were the true 
quotes,and you will find it will come near enough the truth. 
And fol have done for the next Tun. 


Fourthly, For the Circulo Elliptical ſolid, called a Cylin- 
droid, as ſtanding on its lefſer baſe, the numbers will be 


For Gallons. 
Pyramid 0-— 0 — 0— 9 -- 0-—5 


Priſms — O — oO -—- 2 — 10 — 1I-— 10-—6 
Area — 5-— 8 —1-—0—1 


For Beer Parrels. 


Pyramid 0 — 0 — ©— 0 — 0-— © — 1—-8 
Priims—o — 0 —o — 0 — 11 — 4—- J-—6 
Area — 0-— I ——O0-—8 — 4 —0—4 


For 


ee re Sn 
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For Ale Barrels. 


Pyramid 0-0-0-0-0-0-1-10-6 
Priſms—0-0-0-1-0-9-8-5-3 
Area—— O-2-1-6-4-6-4-6 


Note, By adding but a third for every 10 inches of the 
perpendicular it makes it here 1 gallon too much, which 1 
have dane on purpoſe to let you ſee the reaſon of it, viz. 
That the leſs is ſubtracted the more will be the remain, 
therefore you may add ſomewhat more as your diſcretion 
may guide you, which by a little practice will grow fami- 
liar, Cc. 


As ſtanding on his greater baſe, the numbers will be 


For Gallons. 
pyramid © O-——O O—— © 5 
priſms— © O 2— I] -—J—z 
Area — 6 — 11 ——]——2 '*) O 
For Beer barrels. 
pyramid 0 — ©— © —O— Q0— 0-—1T1-—28 
priſms — 0 — 0—0—— 0—-1I—-I0—-$g 
Area —-0 — 2 — 3——8&—1 8s 


For Ale Barrels. 


pyramid 0-0-0-0-0-0-1-10-6 
priſms —0-0-0-1-1-4-2- 7-6 
Area-— O-2-7-2-2-3 


Note, If you make this (X) for 10: and this (&% ) for 11, 
you may ſet your duodecimals cloſe without diftinCtions, 
On ne naner 9s you To PR, Vi oy + pot 


Book II.. | Duodecimal Gauging, 259 


betwixt the integers, and duodecimals, thus may the num- 
bers above for gallons be ſet 


pyramid —o. 000 og 
priſms -— 0. O 2X 73 
Area ——6.X 1-2 0@ 


Fifthly, For the Fruſtum of the Triangular pyramid, as 


- 

I ſtanding on its lefſer baſe, the numbers will be 

- For Gallons. 

, pyramid— .00022 ) Now that you may ſee the manner of 
n priſms — .o81 working when your figures are thus 
ba Area —— 10. fate, I will work this {o, to find the 


whole content of the Tun. 


.00022 pyramid 
For Beer barrels. 


pyramid — . 0000088 <_ 4 
priſms —— . 0028400 = 4 
Area ——=— , 0340000 .00880 


.08 '{ms. 
For Ale barrels. OE 


pyramid— , 0000099 
priſms—— . 0030460 
Area - 0390000 


2.X 2300 


103.59400 
6 


X 620.X8c00 whole content. 


14 — — —— —_— 


_ R 2 AS 


PX — 2 
——— 2 ads Brett cons we rus act SOAbet- Paths ob NN DL "oe. Aon CO-ct 4 te DIS OW ob A EB w— = 
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As ſtanding on its greater baſe, 


For Gallons, 


pyramid——. 00022 
priſms . OX300 
Area ——]6. 14009 


For Beer Barrels. 


pyramid ——, co00088 
prilms——, 0035 
ATCA m—— $454 


For Ale Barrels, 


pyramid ——. 0000299 
PT UMmS——— . ©OZRI 6 


Sixthly, For the Fruſtum of the Polygonial pyramid, as 
ſtanding on its leſſer baſe, the numbers will be 


For Gallons. 


pyramid——, 0002016 
prilms . 0978160 
Arfa —— 15; 4865000 


For Beer barrels. 


pyramid ——. 0002016 
priſms - . 0032686 
Area . $176 


| For Ale barrels: 


pyramid — . 000009069 
prilms . ©001 25623 
Area $ $93 X 30000 
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\Nanding on its greater baſe, the numbers will bs 


For Gallons. 


pyramid —. 0002016 
priſms-—— ©. 0 XX 94. 
Area- —— 23. 99 


For Beer barrels. 


pyramid —. 00000806 


prilims ———. 003 XX 14 
Area « 7 X 3 


For Ale Barrels, 


pyramid ——. 000009069 
priſms ——. 003 X X 
Area - $XIXG 


Sixth Example, Of a Spheroj4. 


[here is a Spheroidal Tun whoſe 
neter at top is 5 gall. 8 primes,q4” 
diameter art bottom 4. gall.6 prim. 
| 8 ſeconds, both of the Circle 
_ are, and its depth 4.8 inches. 

v many gallons may this I uncon- 


1? 


R 3 
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As ſtanding on its reater baſe, 


For Gallons, 


pyramid—. 00022 
priſms . ©X300 
Area —-]6. 14009 


For Beer Barrels. 
pyramid ——, c000088 
priims——, 0035 
ATCA ———-+ 5454 


For Ale Barrels, 


pyramid ——. 0000299 
priims——, ©0ZXKI6 


Sixthly, For the Fruſtum of the Polygonial pyramid 
ſtanding on its leſſer baſe, the numbers will be 


For Gallons. 


pyramid—, 0002016 
priſms . 0978160 
Area -—— 15, 4X60000 


For Beer barrels. 
pyramid ——. 0002016 
priſms - . 0032686 
Area $176 
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' For Ale barrels. 
pyramid — . 000009069 
priims . ©00125623 
Area « $93X 30000 
As ſtanding on its greater baſe, the numbers will bs 
For Gallons. 


pyramid ——. 0002016 
priſms-—— ©. 0 XX 94. 
Area- —— 23. 99 


For Beer barrels. 


pyramid —. 00000806 


priims ——. 003 XX 14 
Area «7XZ 


For Ale Barrels, 


pyramid —. 000009069 
priſms . 003 X X 
Area » $XIX6G 


Sixth Example, Of 4 Spheroj4. 


There is a Spheroidal Tun whoſe 
diameter at top is 5 gall. 8 primes,q.” 
and diameter at bottom 4. gall.6 prim. 
and 8 ſeconds, both of the Circle 
ſquare, and its depth 48 inches. 
wr as. gallons may this Tuncon- 
tain 


R 3 
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Note here, The ſlant fides running not ſtraight, but fhv- 


ing Curviture or Bulging, this Tun cannot be meaſured 
nor inched by the former Rules, therefore take this for a 
Seneral Rule. 


To find the whole Comtent, vir. 


Tothe doubled Area of the greater Circle, add the Area 
of the leſſer, and multiply the tum by the third part of the 
depth, and the product will be the whole Content. 


And this 
Tolnch it, viz. 


Find the Area of the Diameter at the top, and the Area 
of the diameter at 1 inch of the perpendicular from the top, 
and ſubduct one from the other and the difference will be 
the ſubducend, which taken from the Area of the firſt inch 
leaves the Area of the ſecond, and doubled and taken from 
the Area of the ſecond, leaves the Area of the third, trebbled 
and taken from the Area of the third leaves the Area of the 
fourth, and ſo you may go on gradually throughout the 
Tun, ftill multiplying the difference by the increaſing inches 
_ o—_ the product from the Area on the laſt inch 
ound. 


If the Tun ſtands on its greater baſe, and you inchit 
downward, then the difference muſt be the Addend, and 
it muſt be gradually added, as the other is gradually to be 
ſubducted. And thus may a ſtanding Spheroidal Cask be 
mched, inching the higher part firſt by Addition home to 
the Boung diameter, and the lower part will be the fame 
only the Area ofthe ſecond inch upward from the Bung,mult 
be the Area of the ſecond inch downward, &c. 


d 


2a 
1E 


RS ROY ÞD 


on \F Www OqaHh UD few ot. 
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T To find the whole Content. 


Operation, 
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4— 6——8 leſſer diameter, 
4—6—Z$ 


| Re 


18——2—8 

3—y——4 
3—z—s 
g9—I—4 


RESIDES S ooo mmm pond 


20 —g—O—$ —-- 4 


5 —— 8-— 4 greaterdiameter. 
Goon: rom 
28— g—— $8 
2—10 — 2 
O —II— 4 —8 

I ——I0 —9g9-—2 
ono nn oa > 
3Z2— 5— 1— $$—2 
20— g— 0— $——< 


TO 3 


Og —— J— z-- z— 

4{ multiplyed by the ra- 
tio's of 16 the third of 
342 — $5— 1— 2 —- 8\ 48 inches the depth. 


4 


—p—_ = 


> ———  — 


WO ng re — I 


1369 — 8——4-— 10 — 8an{wer in ) p2-llons. 


> IR, 7 * -- — _—_—— 


ers T7 ——_ OBE 2-1 a. ee anon 


The inching it is fo plain as there needs no Example. 


R 4 _ Note, 
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Note, the common way to inchany of the foregoing Tuns 
whoſe dimenſions differ at top and bottom ( except the 
Spheroidal,) is this, viz. 


Firſt, find the fide of a ſquare equal in Area with the Area 
of the top, and another equal in Area with the Area of the 
bottom, (which may be found by extraCting the ſquare 
Root, or by the Table, for the ſquare root of any Area 1s 
the ſide of a ſquare equal to it.) Then ſubtract the leſſer fide 
fo found from the greater,and then, as the whole depth-is to 
the difference, ſo is any part of the depth (as : an inch, 
x inch, 2, 3, 4, &c. Toa third number, which is called, 


7 (Addend 
The { or 
( Subducend 


And if you begin to inch at the leſſer end, it muft be 
gradually added to the lefſer ſide throughout the whole 
depth of the Tun at every half inch, 1 . 4 2 inches, &c. 
according as you firſt begin. Burt if you begin at the great- 
_ er end, you mult accordingly ſubduct it. 

And fo you will have reduced the Tun into ſo many 
{quares _ then 

Secondly, Having found all the ſides of the ſquares equal, 
by the Rule before given, you may take the ſide of the firſt 
inch, and the fide of the ſecond inch, and add them tope- 
ther, and take - the total for the true ſide of the firſt inch, 
and the Area of that {ide will be the true Area for that inch : 
then take the ſide of the ſecond inch, and the fide of the 
third inch and add them together, and half the total will 
be the true ſide for the ſcon? inch, and the Area of that ſide 
will be the true Area for that inch; and ſo you may pro- 
ceed throughoat the whole work, and add all the Area's 
toget her ſo found, and you will have the Tuns whole ca- 
Pacity. 

And for an Example I will here again take the firſt Ex- 
ample of thoſe formerly inched, viz. 

| Ex- 
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Example. 


A Tun in the form of a Priſmoid whoſe dimenſions are as 
followeth, viz. 


(gall. gall. ) Superfical. 
above:12 below 4 6 ( How many gallons may this 
( 8 4 { Tun contain, and how ma- 
depth 9 inches ) ny at each inch. 


G2 
differences ) Clemy dſeences 
4) 2 
6 
© differences multiplyed 
4 


24 | 
3 the third of the depth, 
72, ſolid content of the Pyramid. - 


6 
4 


24. Area of the parallelogram. 
I2 y_ of the two pritms 
I2 


432 ſolid content of the parallelopipedon and 2 priſms. 
72 ſolid content of the pyramid. 


$©4 ſolid content of the Tun in gallons, 
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_ Now to Inch it. 


yo r—————__ 


96 Area of the greater baſe. 
24 Area of the eſſer bale. 


=... 9— 6—— 10 the neareſt ſide equal per Tab. 


4——10——10-— 8 the neareſt ſide equal per Tab. 


i _————_ 


4——10— 8— 2 difference 


Mika | Breen enng 


9) 4—10—$—2 (0—6—6—2 )Addend 


Yap 


DS mm 


o——_— mt mn Or 
atm — 108g Subducend 
tn 3 ——_— O 
CE eee 


Now obſerve, I work for 1 inch, and begin with the leſſer 
baſe, therefore I add 0 — 6 — 6——2 -- - 10—— 8, or 
which will do well enough © —— 6 — 6 —— 3 (the Fracti- 
on coming ſo near unto it) to 4 ——10 — 10 —— 8, makes 
5 — 5—-4—— L1, for the fide of a ſquare equal tothe 
Area of the upper fide of the firſt inch, or the under fide of 
the ſecond, ſo adding it gradually, for every inch through- 
out the Tun, I find the fide of the ſquare for the laſt inch 
to be 9 9 6 11, Which comes 1o near to the 
fide found before for that inch, that I conclude my fides are 
rightly taken, therefore I proceed in the next place to find 
the mean-fides, by adding the fide equal to the under fide of 


the firſt inch, and that equal to the upper fide thereof toge- 
ther, 
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ther, and half their ſum is the true mean ſide for thar inch, 
then I do the like by reſt, and having found all the mean 
ſides, I ſeek their Areas in the Table and againſt every mean 
ſide I ſer his proper Area, and then caft them up, as you 
may ſee is done inthe ſucceeding "Table, where you may 
ſee it produces the fame, for the whole content of the Tun, 
with the former caſting. | 


{inch. | - ſides equal. mean ſides equal. We Ac 5) 
| 9 [9| 9| &6|11 | | El 
8 !9} 3] o| 879! 6[3[9]6 [go] 7 910[9 
7 18} 8] 6] 5|8|11|9]|6{6{8}| 7 5/oſ9| 
6 [81 2] o; 2|8 51313(©172] 21 31619 
S FI 1l 5 I117[10/9)}0|6[|62| 4] 1]6/g] 
4 |7| ojir;, S711] 4 2[9 6\54! 1 0,019 
1.3 161 6] 54 $16] 6, nn ns 
' 2 STI; ox] 210 3 2|2;0[39| 2| g'o 
: 141 $1 418 s| [806 32 $/11'1/4 
4'10|[101! 8:5 211 9 6126|10| 0.8|4 
| underlide of the firſt inch. 


| 


II, - mt vo ongne R——————_—_—_—_—_ 


The ſame 504-0-2—7-1 again. 


. ble, together with the ſeveral uſes 
tbereof. | | 


HE Table is made by ſquaring of numbers, from one 
- | primeto 12 my. 1's including all the intermediate 
ſeconds, as you may plainly perceive by the Titles of the 
Columns, the Seconds are placed over the Columns.,that are 
_ under the Title (Area of Squares or Circles) thus,o : 1 : 2 5 
3:415J:6:7:8:9:10:11. Andthe ule of it is to find, 
1. The Areaseither of Squares or Circles, provided that 
the ſide of the ſquare exceeds not 1 2 ſuperficial {quare gal- 

fons, nor the diameter 1 2 of the Circle ſquare gallons. 

2. The {quare Root of any number under 1 44. 
I. Example. 

I would know the Area of a ſquare whoſe fide is 9 gall. 
6 primes, 3 ſeconds, 9 thirds, 6 fourths ; now war 1, ra 
the gallons and primes in the firſt Collumn under the Title, 
Ogre of Squares, &c.) I find 9 gall. 6 prim. then looking up 
or the ſeconds, I find in the line above (which is the line for 
Seconds) 3 ſeconds. Then under 3 ſeconds and againſt 9 gall. 
6 primes.] find go gall.7 primes,g ſeconds.,o thirds,g fourths, 
for the Area, which is the neareſt ſquare of the ſide given : 
for if you had taken your ſquare under 4 ſeconds it would 
have been too much. But this comes near enough the Truth 
for common praQtice. The ſame order you are toobſerve 
to find the Areas of Circles. 
| So Ex ample . 


- > I would know the _ root of 94. gall. g primes, 6 ſec. 


othirds,.4 fourths, 1 look againſt this number in the firſt 
Column, and find 9 gall. 8 primes, then I look above for the 
ſeconds over the fame number, and I find 10 ſeconds, 1o I 
.  Conthude the ſquare root to be 9 gall. 8 ptimes, 1@ ſeconds. 
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But he that pleaſe may make an inſtrument ready on all 
occaſions whereby to find the mean ſides of 1quares equal for 
every inch of any of the aforeſaid Tuns differing in their di- 
bt of un at topand bottom, which may be made onBraſs.The 
manner whereof I have laid down in the following Figure, 
where let AB CD repreſent a piece of Braſs, E F the per- 
pendicular, divided into 17 equal parts repreſenting inches 
of the Tuns depth, and the lines drawn from fide to ſide 
marked with figures 1, 2, 3, 4, &c. are tofind the ſides of 
{quares equal, and the lines drawn in the middle between 
them are to find the mean fides of ſquares equal to 
every inch of the depth : G Iand H K are lines repreſent- 
ing the ſides of the Tun, which muſt be thin pieces of Braſs, 
made to ſlide to and fro at top and bottom, ſo as they may 
be placed at what figure you pleaſe, both on high and below. 
And note, the lines A B and D C muſt be Duodecimally di- 
vided, and thus having fitted your ſelf with ſuch an inftru- 
ment, you may readily find the mean ſides of ſquares equal, 
to every inch of the inquired Tuns depth in this manner. 
As ſuppoſe the ſide of the ſquare equal in Area to the Area 
of the botrom of your Tun, be 6 ſuperficial gallons, then 
place Gl and H K at 3 and 3 at the bottom, 3 being the half 
of 6, and the ſide of the ſquare equal in Area to the Area of 
the top be 9g ſuperficial gallons, and the depth 16 inches, 
then let G I and H K interſect the line 16 and 16 in the lines 
4 half and 4 half on each fide of the perpendicular, 4. half 
being the half of 9, then ſhall the lines in the middle of eve- 
ry repreſented inch, be the mean fide of the ſquare equal in 
Area to the Area of every inch throughout the Tun, the 
Areas whereof may be found by the Table : and you may 
take the mean ſides in your Compaſſes, and find them on a 
ſcale of equal parts to be made by rhe line D C under the 
inſtrument. And though I have made it but far 17 inches 
deep, you may divide it again into 34 or 68, or ſqas to 
make it ſerve for any uſyal depth. | 
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To find the Content of the Liquor that covers a Coppers riſmg 
Crown. 


Take the Diameter at the top of the Crown by the Cir- 
cle ſquare, and the diameter in the bottom of the Copper 
and add half the difference to the leſſer diameter, then ſquare 
that mean diameter, and multiply it by half the Altitude. 

If the _ part of the Copper be Conical or Spheroidal, 
you muſt with it according to former rules for ſuch 
Tuns reſpectively, both to find its whole Content, and 
inching it. And having found the Content of the upper 
part, add the Content of the Liquor that covers the Crown 
thereunto, and you will have the whole Content of the 


per. 

But if the Coppers Crown turns downward, it is the 
Fruſtum or ſection of a Globe, and then take this Rule to 
find the Content of the falling Crown. 


V IL. 


Firſt find the Globes Axe, thus, divide the ſquare of the 
ſemi-diameter by the Fruſtums Altitude in inches, and the 
quote will be the remainder of the Globes Axe, or Altitude 
of the greater Fruſtum, which added with the altitude of 
the lefler, will be the Globes Axe ſought. 

Then by the Diameter at the Fruſtums baſe, find the Area 
of the Circle by the Circle ſquare, which multipl y by the 
lefſer Fruſtums altitude, referving the product. Then to 
half the altitude of the greater Fruſtum, add + of the alti- 
rude of the leſſer, and multiply the ſum by the former pro- 
duc, and divide this laſt product by the altitude of the 
_ Fruſtum, and the quotient will be the content of the 

ter Fruſtum ſought, 


\ To 
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To find the Content of a Maſh Tun, whether bounded with 
Right Lines, or Circular. % - 


There can be no certain Rule in taking the depth of the 
Goods by reaſon of the difference in | mpg » but this may 
come near enough the truth, where dy a Read may often 
be diſcovered, viz. Find the Area or Superficial content of 
one inch of the depth - the Rules afore given, (having re- 
{pect to the form,) and add a fourth thereof thereunto, and 
multiply the total by the inches of the depth, and you will 
have the ſolid content in gallons. Then to turn the gallons 
into Quarters and Buſhels, 8 Gallons do make the buſhel, 
and 8 buſhels or 64 gallons do make a Quarter, therefore 
take the 8th. of the gallons, and the product will be buſhels, 
then take the 8th. of the buſhels and the product will be 
Quarters. 


If any of the aforeſaid A 
Tuns ( differing in their F Wh 
dimenſions at top and bot- 
tom) are leaning, as the 
Figure A B C D repre- 
ſents,if- you ſtretch a cord 
from D to e, and apply a 
{mall pocket level there- D' : 
unto, moving the end of --------------------- meal... 
the cord that 1s towauds 
e up or down, untill you find it level, then ſhall D « be the 
level, viz. the line of the Superficies of the liquor that 
ſhall cover the bottom ; then lay off Ce from A to f, and if 
you ſtretch a cord from B to f, then will g h be the depth 
of the liquor when the Tun is full, and you are to take. 
your other dimenſions from f to B and from Dt6*, bothto 
find its whole content, and to inch the ſame, adding the li- 
quor contained in D e C( vw [:quor that con—_— _ 

_ 
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bottom) thereunto ; and the trueſt and ſureſt way to find it, 
is to pour in liquor until the bottom be juſt covered, and 
meſure it as you pour it in, asI have already noted. 


To find the Allowances for Beer and Ale, according to 
the rate of 3 barrels in 23 for Beer, and 2 into 22 for Ale. 

Firſt for Beer, divide the number of barrels by 7 integ. 
8 primes, and the quotient gives the Allowance. 


Example. 
I demand the Allowance for 324 barrels of Beer. 


J—8) 324 Facit o—o1—0 
—_— 
Z2—0O 0 7—$ 


I—4 Barr. 
. VIZ. 42 and | 
17—4 
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Secondly for Ale.Take the 1 1th.of the number of barrels, 
and you will have the Allowance. 


Example. 
Idemand the Allowance for 324 barrels of Ale. 


11) 324 


Barrels 29 — o5 — 5 for the Allowance. 


To find what the Exciſe of any number of barrels comes 
to at any Exciſe the barrel. 
Multi- 
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Multiply the barrels by the ſhillings and pence of the Ex- 
ciſe, Duodecimally, then cut off the laſt figure to the right 
hand of the ſhillings, -and rake half of the reſt, and then 
your anſwer will bein pounds, ſhillings and pence. 


Example. | 
889 barrels at 25. 9d. per barrel. 
aa 8 4 
1778 Facit 122—4—9 
444— 6 
222 ——3 
24414 — 9 
$22 —4——9 


If there be any primes, ſeconds, &c. take ſuch parts of 
the Exciſe, per barrel as the primes, ſeconds, &c. do make; 


As if there were 4 primes, 8 ſeconds, 
at 2 5. 9g d. per barrel, take 


41 —0—-11 for 4 primes 

2. of that 0 — 1 x0 for 8 leconds they being the 
of 4 primes. 

 Facit 18. —00——10, ViZ.1 $. 00 d.and +5 of 1 dy 

which makes } and +7. of a penny more, 
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CarkGanging Duodecimally performed. 


F a Cask be taken as the Fruſtum of a Spheroid (under 
which capacity Casks have until of late years been too 
commonly received) Mr. Oxghtreds Gauging rod 

( as full ) gives the content. But by Experience, = com- 
mon practiſe ſome Casks are found differing in form, and 
are more parabolical than Spheroidal. Therefore that you 
may know what form any Cask is of at the firſt view, I 
ſhall give you theſe following Theorems (which I gratefully 
acknowledge to have received of my ingenious Friend Mr. 
Marmaduke Hodgeſon of Croutched Fryers, London ;) where- 
by you may project at your leiſure, the middle Fruftum of 
a Spheroid, the middle Fruſtum of a parabolical ſpindle, and 
the middle Fruſtum of two equal parabolical Conoids, by 
calculating their diameters berwixt Bung and Head, and fo 
in a little time come to the knowledge of each form. 

And beforeI lay down the Theorems, I will propoſe the 
dimenſions of a Cask as common to all the faid three forms, 
whereby to proportion them, viz. 


Bung Diameter 31 7 
Head Diameter -——- 25, Inches. 
Length - 5O 


O'< ARS (iGo Re lk Ro WH 
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Now Firſt, To project the form of the middle fruſtum of 
4 Spheroid, by finding all or any of the Diameters be- 
twixt bung and head. 


Theorem. 


As the ſquare root of the difference of ſquares of Bun 
and head diameters, is to the Bung diameter, ſo is the lengt 
to the Spheroids Axis, from the ſquare of which Axis, ſub- 
cract 4 times the deſired diſtance from the Bung, and ex- 
tract the ſquare root of the remain, Then, as the Axeis to 
this ſquare-roor, ſo is the bung Diameter to the Diameter 
at the deſired diſtance. | 


Secondly, To project the form of the middle fruſtum of 
a parabolical Spindle, by finding all or any of the Diameters 
betwixt Bung and Head. 


Theorem. 


As the difference betwixt Bung and head diameters to the 
bung diameter, ſo is the ſquare of the length to the ſquare of 
the Axis, the ſquare-root whereof will be the Axis. 

Then divide a fourth of the ſquare of the Axe by the 
ſemi-bung diameter, and you will have a number to be re- 
ſerved: 'T'o and from the ſemi-axe, add and ſubtract the 
deſired diſtance from the bung, then multiply the fum by 
the remainder, and divide the product by the reſerved num- 
ber, the quotient will be the ſemi-diameter, at the diſtance 


delired. 


Thirdly, To project a Cask in the form of the middle 
fruſtum of two equal parabolick Conoids, by finding all, or 
any of the dizmeters betwixt bung and head. 


S 4 Theorem 


—__— — —  ——_—————————_ 
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Theorem. 


Divide a fourth of the difference of ſquares betwixt bung 
and head diameters by the ſemi-length, and you will have 
a number to be reſerved, by which if you divide the fourth 
of the ſquare of the bung diameter, you will have the 
Axis: from the Axis ſybtract the deſired diſtance from the 
bung, and multiply the remain by the reſeryed number, 
and the ſquare root of the product will be the ſemi-diameter 
at the diſtance deſired. 


And according to theſe Theorems, (to help you in your 
practice) I have calculated Diameters at 5 inches diſtance 
one from the other throughout the Cask, for all the three 
forms, proportioned by the dimenſions of the Cask firft 
propoſed. 


ID 1p mM 


OCR I EF, ior et Odo ak Lat. wn, 


diam. IO—TI4-O4-O2 þ---{--o-booodfona one tonf tend te 

hen g15—138ur| ff ff | Sie | 
- Bung / 20—13-01-10] } 5 i 53 8 04 ht 
ar-—\ 25—12-06-00 ' ; ; : int i W w | 
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Firſt, For the middle fruſtum of a Spheroid. 


inch. A_ 
Axis — —B4-6-11 FT a 


inches. : : 
diam. 4 5—30-9-04. IM 2 i = 


from \ 10-—30-I-05 : 
-_ 15—29-I-05 = : 
5 )20—27-6-08 E i011 


"aaron bf ff 


Secondly, For the middle fruſtum of a Parabolical ſpindle. 


— SO” 
Axis — -113- 7-I0 
inches. 
Semi- { 5F—15- 4-06 
diam. \19-14-11-04. 


from 
the I $—1 4-OJ-OO 


bung / 20—13-06-10 | i 0 | 
«— 25—1-0600 Sw EE i: 3 3.208 


Thirdly, For the middle fruſtum of two equal parabolical 
Conoids. 


A , —— 

Axis — -— 71-06-00 —TTTES : Tb 
inches. : ; Ea oe of , 

Semi- © 5—I4-IH-02| ! | j iw NB pig bs 

d) 8 . s " - oO: CO: NET. 


Note, The difference of theſe 3 forms would more plainly 
appear if they were larger projected, 
IS 4 In 
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In the next place I ſhall lay down a plain, and eafie me- 
thod to find the whole contents of Casks under theſe 5 con- 
fiderations, viz. 


x. Cylindrical. 
2. Conical. | 
As —d& 3. Spheroidal. | 
4- The middle fruſtum of a parabolical ſpindle. 
5. The middle fruſt.of 2 equal parabolical Conoids 


And for the eaſier finding their contents I have made a 
ſcale to find the Area in Ale or Wine gallons of any Circle, 
whoſe diameter exceeds not 6 foot, onely by laying it on 
the diameter, which I call the Circle Gage. But before I 
ſhew you the ule thereof,I think it requiſite to let you know 
the manner and method of making it, that you may the better 
underſtand the ground and reaſon of working by it. TT here- 
fore for the Circle Gauge for Ale meaſure, viz. to find the 
length of every gallon on any diameter. 


You may remember.you have been taught that as 14 is to 
11 fois the ſquare of the diameter to the content in inches, 
which divided by 282 (the number of inches contained inan 
Ale gallon,) gives the content in gallons, therefore 


AS11 is to 14, ſo are 282 inches to that number, that 
ſhall be the Gavge number, viz. 359, bur if you work it, 
you ſhall find the Gavge number nearer the truth to be 
258 10- 11, by which number if you divide the 
{quare of the diameter, the quotient gives the gallons con- 
tained in the Circle at one inch deep. Therefore 


. Again, 


vWF,» "Y.. 0 pu aw W $a 
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Again, The ſquare root of 3538 — 10-—11 muſt be 
the length of one gallon, viz. of the firſt gallon to be pla- 
ced on the Circle Gauge. Then for the ſecond allon, 
double 282 and find the Gauge number thereof as \ 


and the ſquare root thereof will be the length of the ſecond 


callon, and ſo you may do ad. infinitum, ſtill adding 282 to 
the former number. 


And the ſame method muſt be followed if you deſcend to 
the prime of a gallon, or the 12th. of a prime, &c. But 
here Note, in ſtead of multiplying by 14, and dividing by 
I1, you may add --} tothe Area, (14, being ;+ more than 
11)and the ſquare root of the total gives the diameter. And 
according to this method I have made the enſuing Tables, 
to he placed on a ſcale, viz. one for Ale meaſure at 282 
inches to the gallon, another for Wine meaſure, at 231 
inches to the gallon. 
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'To make the ſcales by the Tables, for the firſt 3 primes 
of a gallon in that for Ale (obſerving the ſame order for that 
for Wine) take from a ſcale of inches (divided into twelves, 
iz. primes, ſeconds, thirds) 9 inches 5 — 7 — 11 in 
your Compaſſes, and lay it on your ſcale, then for 6 primes, 
take 3 inches, 11 ——1—-1, and lay it from the former, 
then for 9 primes take 3-— © —-1— =6, andlay it from 
the 6 primes, then for one gallon, take 18—11—4 $5 and 
lay it from the beginning of your ſcale, then for the next 
3 primes take 2—2—10, and lay it from 1 gallon, then lay 
2 -—0—3 —2 from thelaſt z primes for 6 primes, 
then 1 — 10 ——-3-— 8 from thence for 9 primes, then 
for 2 gallons take 5 -— 10 —- 2, and lay it from 1 gallon, 
and ſo do for all the reſt. 


Now for as much as the dimenſions muſt be the firſt thing 
known, before the content can be found, I ſhall therefore 
ſhew how by ſome of the dimenſions to find the reſt, if any 
obſtructions prohibir the taking of all. | 


I. Having the Bung-diameter, Head-diameter, and Dia- 
gonal to find the Casks length. 


The Rule. 


Firſt ſubdudt the ſemi-difference of diameters from the 
Bung-diameter , and {quare the remainder , and ſubduct 
that {quare from the ſquare of the Diagonal, and the ſquare 
root of the remain is the Casks {emi-lengrh. 


Example. 


Let the Bung-diameter be 29 inches 
Head-diameter —23 
Diagonal - — — 5 -} 
Semi-difference of diameter ——- 3 


Q. What is the Casks length. 
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29 bung diameter. 
23 Headdiameter. 


——— . 


* 6 difference. 


3 ſemi-difference 


26 remain 
26 

156 

52 


676 {quare of the remain. 


35 —- 3 diagonal 


- A 
175 
1058—-9 
_— 


1242—6 —09 ſquare of the diagonal. 
6 76 —O——O 


56 6 —— Gm {quare of the ſemi-length 


2g ——— _ —6 ſquare-root. Semi-length 


166 
g7— C=— 9 23— 09 —-6 
3 —— 10 ——-o 23 —— gy — 6 
2 — O— I00 44JT — 7T—* lengrh 


3——11— 6—6 of the Cask. 


— 


I. Having 
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II. Having the bung-diameter , diagonal and length to 
find the head-diameter. 
The Rule. 

From the quadrupled ſquare of the diagonal ſubdut the 
ſquare of the length, and the ſquare-root of the remainder 
is equal to the ſumme of the bung diameter, and one head 
diameter, wherefore ſubduCting the bung-diameter, the re- 
main will be the head-diameter. 

Example. 

Let the bung-diameter, diagonal and length be the ſame 

with the former. 


1242 — 6—— 9 {quareof the diagonal. 
0 | 


_—_— — }Þwww. 


4970 — 3 — © quadrupled ſquare of the diagonal. 


47 a 7 length. 


ESP? 7 
329 $2 — 0©——2 
1 380 29--— 0—  o bunp-diameter, 
.23—— 6 So 
03 — 11 23 — 0-—2 head-diameter, 
23—— g— 6 
g—1— 7 


2264— 2— 1 ſquare of the length. 


hho — 3— © __ 1quare of the diagonal. 


2264 — 2 —— 1 {quareof the length. 
2706 —= © —-11 remain. 
52 — ©—= 2 {quare-root. 
206 
I02 
02 — O——II—0—0O 
8 —. 8—o 


HI. Hay- 


lh OY 
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II. Having the Head-diameter, Bung-diameter, and the 
length, to find the Diagonal. | 


The Rale. 


Subduct the ſemi-difference of the diameters at buns and 
head, from the bung-diameter, and to the ſquare of there- 
main add the ſquare of the ſemi-length, and the ſquare-root 
of their ſum will be the diagonal. 


Example. 


Let the dimenſions be the ſame with the former, 


23 9 6 ſemi-length. 
23 9 6 
166 6 6 
499 7 6 
if 7 mT POE 
II I© 9 
O— I1 IO 9 


Ren eee ee 
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29 buns-diameter 
23 diameter 


3 ſemi-difference 


26 remain 
26 
—_ — 
156 
$2 
676 
g66—— 0— 6 — 3 
1242 — O— 6 —3 
35 -— 2—-— 11 ſqu.root for the diagonal which is vety 
rent nm rn nm near the ſame again. 


_— — EO ENIINEY 
__——_— 
on J c--—_ 8 
— — Qm—_—_— —"—_— 0 ———— _—_— 


don oy ——o—_ 


Now I come to ſhew =_ the uſe of the Circle Gauge for 


W ine meaſure, ( and the ſame method muſt be oblerved 
by the Circle Gauge for Ale meaſure) in finding the whole 
content. 

Firſt, 


le 
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Firſt, Of 4 Cylindrical Cask, 
The Rule. 
Multiply the Area of the bung or head Circle by the 
length, ul you have the Coment.” ! 
Example: 


Let the Area of the bung or head Circle (found by ths 
Circle Gauge for Wine) be 2 gallons, 10 primes,and length 
36 inches. How many Wine gallons doth it contain ? 


gall. , 
2 IO 


17 —— © >Srhultiplyed by the ratio's of 36. 


O 


Facit 102 


Secondly, If 4 Carkbe taken as the middle fruſtum of ewa 


Cones abutting upon one common Baſe, Gt. 


The Dimenſions. 


gall., 
Bung L—8—4 
Head ——— - I—g—3 
Length- — ——48 inches 


” 


| | The Rule. 

To one t hird of the Area of the bung Circle, add ene 
third of the Area of the head Circle, and to their ſumm add 
the ſemi-ſum thereof, and from that ſum ſubdut the - of 
the Area of the differing inches between the diameters of 
head and bung, and multiply the remain by the Casks 


length, 
*T Exams 


290 Duodecimal Cask-Gauging, Book III. 


Example. 


O—IO— g—— 4 the third Area of bung 
O—07— I—= o©the third Area of head 


—_— uh ; 
jt enn—e— ON —_—_—=—_ 7 ) 4 Their ſum 
Oo—o0Z8——11— 2 Sem-ſum 


EEE eee et, mum I 


2=——O02—— g— 6 | 
2—= 8 the Z of the Area of 6 inch. diff. 
1's t—_— between the diameters. 
| 2— 02 — 6 -——10o Area of the mean Circle. 
| 48 the length. 


Ge 


M— 

LJ— $—- 6— $8 
106 — 3—- 4— © Arnſw.viz.106 gall. : quartand 
| D=— ——— oncfourthofa pint. 


L—_ 


Thirdly, Of a Cask taken as the fruſtum of a Spheroid, cut 
mith two planes parallel, each plane biſeiting the Axts at right 
Angles. | 


The Rule. 


To two thirds of the Area of the bung-cirele, add one 
third of the Area of the head-circle, and multiply their 
ſum by the Casks length, and the product will be the Casks 


whole Content, 


Example. 


Let the Area of the bung-circle (found by the circle- 
| auge for Wine-meaſure) be 2 gall.8 primes, ſec. and the 
n Area of the head-circle be 1 gallon, 9 primes, ſeconds, and 
il the length48 inches. 2. What is the Casks whole Content 
'. in Wine gallons ? : 

Þ x—12 


TT pa \p 0 


A 
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?) 2—— $8——4 bung diameter. gall. 
5) 1-—g—=3 head- 


On Ow g-o-4 - diam, 
O —-IO ——9g —— 4 GJ ren F comes F the + 
es of the Area. 
1—-09g— 6— 8 the; of the Area of the Bung. 
O—-07 ——I — © the + of the Area of the Head, 


2—-04— 7 —8. Area of the mean Circle, 
4.8 


S—m_—mmam_nt#/ — gomoecor—one NEED pr ene 


I 4 —-03—-IO0 —-© 


114 —-06-——8 — © Anſwer, 


That is 1 14 gall. 2 quarts and almoſt half a pint; 


Fourthly, To find the ſolid Content of a Cask, when taken 
as the middle Fruſtum of a Parabolical ſpindle, the dimenſions 
as before. 

The Rule. | 

To the ; of the Area of the bung circle, add the third of 
the Area of the head-circle, and to their ſum add the half 
thereof, and the +: of the difference of Areas of head and 
bung, and multiply their ſum by the length, and the pro- 
duct Anſwers. 


' 2— 8 — 4 bung 2>—8—— 4 
— pm —g 
O --10 ——9g—4. ; thereof. 
O0-—-07 ——1—0 7 of head +3)o=-1 1—1 


Lond 


L -- -OF -—-I O-—4- ] —] —— 3 
O-— Oc} 1-2 
| — I—3 


PEER w mma Wn Fr ————_— 


2—-03 ---10—g Area of mean Circle. þ 
= T 23 
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© Anſwer. 


That is 111 gall. 2 quarts, 1 pint and almoſt half. 


Fifthly, To find the ſolid Content of a Cask if taken as the 
Fruftum of a parabolical Conoid. X 


The Dimenſions as before. 
The Rule, 


To a third of the Area of the bung circle add a third of 
the Area of the head-circle, and to their ſum add the ſemi- 
ſum thereof, and multiply that ſum by the Casks. length, 
and the product will be the anſwer. 


Example. 


O—- 160 — g —4 the third Area of bung. 
oO —— 07 -— 1 — © thethird Area of head. 


Amro 
1 —05 — Io 4 their ſum. 
Oo — 08 — 11 ——2 lemi-lum. 
Cd EE 
2—02 — 9g — 6 Areaof the mean circle. 


48 the length. 


if DG; g--O0 
I079—02 — © — © anſwer, v:z. 107 gall, 1 pint 4. 


LR en. We en 


Now 
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Now the remaining Liquor, or the vacuity, or wants, 
may be found under theſe rwo conſiderations, viz. 


1. A Cask lying with the Axe parallel to the Horizon. 
2. A Cask ſtanding on the head with the diameters pa- 
rallel to the Horizon. 


And for a Cask as lying, I have made a Segment line, 
which is done by the dividing a circle by the Chord lines, 
whole diameter 15 unity,divided into 1728 equal parts, very 
proper for a Cylinder , and with a very little trouble 
may be practicable for a Spheroidal,a parabolical andConical 
Cask alſo. For if any pleaſe totry, he ſhall find not above 
one gallon difference upon any ſegment throughout the 
whole we, between the operations by this ſcale 
and thoſe by any Table calculated, or ſcale fitted for a 
Spheroidal Cask, (upon the mediety there can be none) ; 
and the difference being near about a gallon more upon the 
lefſer ſegment, and the fame leſs upon the greater ſegment, 
It is but to add or ſubtract a gallon as you have occaſion, 
and it will anſwer as near the truth as any other practical 
way whatſoever. And it may do as well for a parabolical 
Cask, for the difference between the ſegments of a Cask 
Spheroidal, and a Cask parabolical, is not above 2 or 3 
tenths at the moſt, which is very inconſiderable in praQtice, 
though that may eaſily be accomodated too. 

How ever, 1 were intended to have made a ſcale for a 
Spheroidal, and another for a parabolical Cask.,as lying and 
as ſtanding, after the ſame manner with this, but ſeveral hin- 
drances have intervened,ſo that Iwanted time to perform it ; 
bur if it ſhall pleaſe God to give me Life and Health, I in- 
tend to do it in alittle time, and ſhall ſo demonſtrate the 
ſame, as the reaſon thereof ſhall plainly appear to ons Or- 
dinary capacity, and thole for lying Casks ſhall be made to 
Anſwer as well when the Liquor cuts the ſides as the heads, 
whereas this, (as I conceive) and all ather wayes. yet ex- 
tant, anſwers onely as long as the Liquor cuts the heads. 


T 3 And 
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And yet at preſent for a ſtanding Cask I have directed 
Mr. Iſaac Carver of Redriff, to make a ſcale for + and 
z. Area both for Ale and Wine gallons, (which may be pla- 
ced on the ſame ſcale with the Circle-Gauge,) and if a line of 
inches be ran by the ſide of them duodecimally divided, you 
may ſoon find the mean Area of the ſegment, whether wet 
or dry, by the Rules hereafter given, which found and 
multiplyed by the wet or dry inches, you will have the 
content of the ſegment. And if you cannat take the dia- 
meter of the Liquors {uperticies, you may ſoon find it 
by the circumference ſquare, by girting it, as you have 
been raught before. | | | 


Firſt, Of a Cakk, as Lying. 
And firſt of a Cylinder. 


Fropo It107, 1. 


Suppoſe a Cylinder Iying with its diameters perpendicu- 
Jar to the Horizon, and having ſome Liquor remaining in 
ir, to find the content of the {aid Liquor in gallons ? 


In this Propoſition there are four things to be known,viz, 


The atameter at the bung or head ——— 29 inches. 
1 he length of the Cylinder -——— -—-—- 48 
1he depth of the Liquor — — - 12 


. We L a / We 
And the whole content 10 g4:10ns <-——— 137 - Z— 8 


As the bung diameter to the wet, or dry inches. 

S015 1 toa number, which ſought in the line of inches, 
juſt againſt it in the line of ſegments will be found a number; 
by which if you multiply the whole content, the product 
wil be the remaining Liquor, or the vacuity, according to 
the purport of the Queſtion. 
| | 2.9- ) 
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0 8#. - iv 
29. ) 12—0(0-4=11-7 Quote tobe ſought in theline of 
gs , 1 inches, againft which in the line 
2—5 2-—4—0 of ſegments you will find 
EO 4—7—8,by which if you mul- 
tiply the whole content , you 
will have the gallons remauung. 


Mummy 7 ——_—_—_—_—_— _——_—— 


* wen 


137 —3-— 8 whole content 
O —<£4——7 — 8 


45 — 9g —2-—8 : 
g-— 8——7 —-10 Obſerve, 6 ſeconds are 
O—-11— $—3—8s the + of 4 primes, 


O—-7T— 6 —5—4 G8 thirds are the 
Rr - + of 6 ſeconds. 
$3 —— 0—-I1I —4— I -— 4 Fact, remaining. 


——— 


——_ — Uo nm co = —_ 


Od 


Now 12 inches being wet 17 are dry, I demand the va- 
cuity, or how many gallons are wanting ? 


29. ) 17 (0-7-0-4-11 Quote to be fought in the line 


— — of inches, againſt which you 
2—5 I7—0 will find in the line of ſegments 
U M UL 
I—O—O F COERRP 
2—4—O 


EET rmarwnomomnmmmangs— 


I—z 
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gall. p ft 
—__ 
pate om HRS 
GB ———10 
——s 
$ —g —g—2—-8 
gmmg————--S 


 $,—2—8—7—10 —8Facit wanting 


53 —— 0—-II —— 4—01 —— 4 remaining 


| ——_ 


137 —3——8—- 0— o—— o Whole content for the 
Proot. 


Propoſition. 2, 

Having a Cylinders liquid capacity, and bung diameter 
together either with the vacuiry, or quantity of liquor re- 
maining, to find the bung Diameters dry or wet part ? 
| For the wet part, divide the remaining liquor by the 
whole content. 

For the dry part, divide the vacuity by the whole content. 
And ſeek their reſpective quotes in the line of ſegments, 
. and againſt it in the line of inches, you will find a number, 
by which if you multiply the bung diameter, the product 
will be the dry or wer inches, according to the purport of 
the queſtion. Let the remaining Liquor of the ſame Cylin- 


gall. | : 
der be 53-0—11 _ on wo I demand how many inches of 
the bung diameter are wet ? 
I 37-3-8) $3-9-11-4-1-4 (0-4-7-8 Quateto be ſought in 


$— —_— the line of ſegments, 
11-5-3-8 7-3-8-8-1 againſt which in the 
OO — — line of inches you will 
7- 7-6-5-4. find 4 prim.11 ſeconds 

= act Erite and 7 thirds. 


=} 
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0 Ws HI 
O——4—I11—7 
29 


2-10 — 9—1 ( Multiplyed by the ratio's 
of 29. 


1 —JT—0O—4 

4—11—7 

Facit, 11—-11—-11—-11 Are wet, Which wants of 12 

inches, but 1”, which 1” remained oa the firſt diviſion, viz. 
I2 by 29. 


Secondly, Of a Cask taken as Spheroidal, and as lying. 
Here are five things to be known. 


Buns Diameter ——— = ———— Zo inches. 
Head Diameter ———— ———25 

Length ——— 5® 

Wet ——— w— 


gall. , 


Whole content —————12—] —7 


0. ) 9 — © (0—3—7—2 Segment inches of bung dia- 
Baud ; —_ to be ſought S ks 
2—=6 1—6-—0 line of inches. Againit which 
in theline of ſegments ſtands 

'n—6 ——O 2=—]—9. 


mrE—__——_—_—_— —=—_-+' wn 
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From whence if you take one gallon, it being the leſſer 
ſegment, there will remain 26, &c. which if you try, you 
will find it anſwers as near as any other way yet extant. 


Now 9 inches being wet, 21 aredry, I demand the va- 


cuity. 
30. ) 21 —0 (0—8—4—9 Quote to be ſought in the 
PP: 2 — line of inches,againſt which 
2=6 1—0—0 ſtands in the line of ſes- 
Mp ————_ ments, 9 primes, o ſeconds 
2——O——O 3 thirds. 
| 13 ——6—0O 
gall. n " 
112—1I—7 
O—g—O—3 
£* "SEN 9 — 6 
28——0 —4—9 
2 —4 —O —4——9 
Facit 8, ——3 — 6——3——4—9. To which if 
T7 add one gallon, it being the greater ſegment you will 
d it near enough the truth. 


As 
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As for Parabolical Casks you may add and ſubtract, gal. 
lon 3 primes, and you will find it near enough the truth al- 
{o: and for Conical Casks you muſt add and ſubtract more, 
and how much more, a little praCtice will ſoon inform You. 
And to find the wet or dry inches of either bung diameter, 
you are to obſerve the fame Rule with that for a Cylinder. 


Now to find the contents of the ſegment of a Cask as 
ſtanding, take theſe following Rules. 


Firſt, For a Spheroidal Cask. 


If the liquor be above the Casks mediecy, find by the 
ſcale + Area of the bung, and + Area of the PR_ ſuperfi- 
cies,and multiply the ſum by the inches of the liquors depth 
from the bung, and add the ſemi-capacity thereunto, and 

you will have the ſegments content. 


If the liquor be below the mediety add 3 of the Area of 
the liquors ſuperficies, and + of the Area of the head, and 
multiply their ſum by the depth, and you will have the ſeg- 
ments content. 


To find the dry or wet inches, divide the difference be- 
tween the ſemi-content and vacuity, or remaining liquor by 
the Area of the mean circle, the quotient will be the diſtance 
from the bung-diameter to the ſurface of the liquor, which 
ſubtracted from or added to the ſemi-length, gives the dry 
or wet inches. 


Secondly, For the Fruſtum of a parabolical Spindle. 


To find the mean Area of the ſegment as ſtanding. If the 
I:1quor be above the mediety,take 5 of the bung, and + of the 
liquors ſuperficies ; if below the mediety, take a third of the 
I1quors ſuperfictes, and a third. of the head, (found by the 
{cale,) in either caſe, to the ſum add half of the ſame, more 
the .-; of the difference of Areas between bung and _—_ 

Ur- 


- oe OO Ine 1 WIRES ee nn Is en Anne 92 nr 9 > —— —_— ee —=—n er pr 
- i S 
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furface, or head and liquors ſurface, (as the queſtion re- 
quires) (found by the Circle Gauge) the ſum will be the 
mean Area, which multiplyed by the depth of liquor from 
the bung, or from the head (as the queſtiun requires) the 
product will be the content of the ſegment. | 


Thirdly, For the Fruſtum of a Paravolical Conoid. 


To find the mean Area: To a third of the Area of the 
bung; if the ſurface of the liquor be above the mediety, 
but of the head if below the mediety, add a third of the 
Area of the liquors ſuperficies, and to their ſum add half 
thereof, and that ſum will be the mean Area, which multi- 
plyed as before, gives the content of the ſegment. 


Fourthly, For the Conical Cack. 


Toa third of the Area of the bung, if the ſurface of the 
liquor be above, but of the head, if below the mediety, 
add athird of the liquors ſuperficies, and to their ſum add 
theſemi-ſum thereof, and from that ſum ſubduct the ſixth 
of the Area of the differing inches between bung and ſurface, 
or head and ſurface (as the queſtion requires) (found by 
the Circle Gauge) and the remain will be the mean Area, 
which multiplyed as before, gives the ſegments content, 


To find the wet or dry inches of eithers bung diameter, 
you areto obſerve the ſame Rule before given. 


POST: 
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ſhew how uſeful this Arithmetick may be in other 
concerns, I ſhall give the Merchant a taſte,to let him 
ſee how ſhort and eafie the French and Dutch Exchange may 
be wrought by it. 
989 French Crowns, Exchange at 54 d. 4 per Crown, to 
be received in Sterling money. 


989 
$—— 6-—9 
3956 
494 — 6 
EO ns 
I. < d. 


225-—12 ——3 } Factt. 


. 2251. 12 8. 3 d. 3 Sterling to be paid in French Crowns, 
at 54 d. } the Exchange per Crown. 
- I. S <. 


_ 


225—12—3 } 
20 


4— 6——9) 4512 (989 W Fact. - 


49 — 4 —-6 
Go _ 
41 —0—9 


+ 3891. 
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3891. nating to be paid in Flemiſh mony, Exchange at 
33S. 7d. Flemiſh perl. ſterling. 


389 |. 

129 ——13 ——4. 

329 $3 ———4& 
4— 17 -—3 


PE EEE 
 —————_———_——_—— 


> —_— 


Flemiſh 653-——03—-11 


a EIB noooon mamma, 


653 1038.11 d.Flemifh to be paid in ſterling money, Ex- 
change at 33s. 7 d. Flemiſh per pound ſterling, 


1 —13— 7) 653—3—11 (389. ſterling Facir. 


6 —— ©0— OO 


O-—I9——3 


WE - ——— 


I4—I2— 6 


I ſhall add one queſtion more with its converſe, and {9 
conclude. 


A Wedge of Gold weighing 12 1. Averdupois, at 31.105, 
per ounce, I demand its value ? : 


IE 
pO 
FIN 
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What may a wedge of Gold weigh Averdupois, whoſe 
value amounts to 672 |. at 31. 10 s. per ounce. 


672 


96 


12 I]. Facit. 


A Wedge of Gold weighing 12 1. Averdupois, valued 
worth 672 1. what is it worth per ounce ? 


42 


3L. 10s. Facit. 


Theſe Three laſt Queſtions, are wrought by the Con- 
traCtions in Multiplication and Divifion, 


A Fvertiſement. 


A LL "HA of Globes, Spheres, 
Maps, Sea-Plats, Mathemari. 
cal Books = J nſtruments, are Made 
and Sold by Philip Lea Globe-maker, 
| at the Atlas and Hercules in Cheap- 
| f:de, next to the Corner of Friday- 
er: From the Powltrey. 


